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PREFACE. 


ebe following Treatiſe I 
Ji Wl have avoided Hypotheſes, 
, explained the Laws 

SRI which obtain in human 
Bodies, by Reaſon and Experiments. 
Hypotheſes, of whatever Nature, 
are not to be admitted in Philoſophy. 
Now whatever 1s not deduced from 
the Phænomena, is to be called an 


Hypotheſis. 


Harvey from Experiments and Ob- 
ſervations traced out the Circular Mo- 
tion of the Blood. After him Lower 


made ſome farther Diſcaveries con- 
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cerning that Motion, and the Cauſes 
by which it may be diſturbed. - 

theſe great Men, the Knowledge of 
the Ariat Economy  recerved no 
very conſiderable Improvement, till Sir 
Iaac Newton diſcovered the Cauſes 
of Muſcular Motion, and Secretion; 
and likewiſe furniſhed Materials | for bee 
explaining Digeſtion, Nutrition, aud 
Reſpiration: . To Him I am chrefly 
nid for ens 7 har del 
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te this ſe 


| ded a Section Concernmg the Effects 


of various Fluids, of A Age, of dif- 
ferent Kinds of Weather, and of 


Exerciſe, on animal Fibres. 
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Animal Occonomy.. . 


give an Accourit of 
he principal Parts of 
— prion Occomo- 
; yep! 1h - ex- 
by H es, 

by Hypoc The 3 
| ſhall oo are Muſtular Mo» 
Zion, the Motion of the Blond, Res 
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* ſeiration, D ginn, Nutrition, Se 
 Cietion; the * ee of. Human 
Bodies, and the Efet of Various 
flat, of Axe, of different" Kinds 
of Weather, ande, Exerciſe, m 
mal Fibres. ; 0 
In hw to explain the Marion We 
tze I. ſhall, premiſe an Acs 
unc of, he Motion of * this 
Cylindrical Pipes, and prove the 
Properties of chat Motion * Ex- 
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ll bein a Ratio. compounded of the 

25 care Ratio of moving Force 
direfily, and of the ſubdaplicate Ru- 

bias, "the Diameter and Length 7 
the Bipe talen zogether moer/ly, — 
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1 denote the moting Force, D and 4 
the Diamerei 955 Lengib of the Pipe, 
V. the Vehcuy: wuh which the 


and, 

Fluid nuns through the Pipes then V 

will be propertimal-ty v 

pee, 

For che whole Motion of the] 

id flowing through the Pipe will, 

like all other 1 be meaſur⸗ 

ed by the Quantity of, Matter mo- 

55 As its Velocity taken together. 

But the Quantity of Matter moved, 

is in a Ratio compounded of the 
Ratios of the Quantity of Matter 

or Weight. of Fluid contained in bs 
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the Fluid flows through the Pipe, 
and of the Time of the Motion. For 
the Quantity of Matter or Weight 


4 


of Fluid contained in the Pipe, is 


oppoſed to the work Force du- 
ring the whole Time of its Action, 
and muſt be moved by it for every 
indefinitely ſhort Cylinder of Fluid 


_ diſcharged by the Pipe; that is, for 


every phyſical Point in the Length 


of another Cylindrical Pipe of an 


Wi 


4 ve Diameter with that through 


which the Fluid flows, and of ſuch 


a Length as that it can juſt contain 
the Quantity of Fluid diſcharged 
in the Time of the Motion; which 


Length being as the Velocity of 


the Fluid flowing through the Pipe 
and the Time of the Motion taken 
together, the Quantity of Matter 
moved will be in a Ratio com- 
pounded of the Ratios of the Quan- 
tity of Matter or Weight of Fluid 
contained in the Pipe, of the Ve- 
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Ss ANIMAL OFconony. 3 
locity wherewith it flows through 
the Pipe, and of the Time of the 
Motion. And the whole Motion, 


which is as the Quantity of Matter 


moved and its Velocity taken toge 

ther, will be in a Ratio eee 
of the ſimple Ratios of the Quan- 
tity of Matter or Weight of Fluid 
contained in the Pipe, and of the 

Time of the Motion; and of the 
duplicate Ratio of the Velocity: 


Therefore, puttin g for the Time 


of the Motion, and Q for theQuan- 
tity of Matter or Weight of Fluid 
contained in the Pipe; the whole 
Motion will be as QT V*. 8 
Setting aſide the Reſiſtance of the 
Air, this Motion would be propor- | 
tional to the moving Force and 
Time of its acting taken together, 
that is, QI V would be proportio- 
nal to FT, if the internal Surface 
of the Pipe, by Friction, or Attracti- 
on, or both, did not act continually 
| a , | | | upon 
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xer, is meaſured by the Ratio "ihe 
. nod, Surface of the Pi 
of Fluid 
that is, by. N = FP 
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1 25 ra iry of Fluid contained 
in the Pipe, and the Denſity of .the 
Fluid be given; the Velocity, let⸗ 
ting aſide the Refiſtarice of the Air, 
vill be in the 0 5 me of 
the Diameter of the P HF be 

as D. LA, and A be given char 
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Ane ie . 
Length of the Pipe be given, or if 
the mm force be as 5 Capaci- 
ty of the Pipe; the Velocity, ſet- 
ung aſide the Reſiſtance of the Air, 
will be in the ſubduplicate Ratio of 
the Diameter of the Pipe. If F be 
as D', and L be giyen, of F be as 
D*L; then V vill be as / PD. 


Cor. 5. If the moving Force be 
as the Square of the Diameter of 
the Pipe; the Velocity, ſetting a- 

ſide the Reſiſtance of the Air, will 
be in a Ratio compounded of the 
ſubduplicate Ratio of the Diame- 
ter of the Pipe directly, and of the 
Slates Has Ratio of its Length 


inverlly. If F be as D'; then will 


92 975 Gr. 6. If the moving Force be 
as the Capacity of the Pipe, and 
he Diameter of the Pipe be in Fr 
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icate Ratio of its Length; 
the Velocity, ſetting aſide the Re- 
ſiſtance of the Air, will be in the 58 | 
plicate Ratio of the Le 
of the Pipe. Erben b, ufb 


beas L; "then will V beas LF. 


„„ Thi moving Force, 4 
ang 45 the Reſiſtance of the Air, 
be in a Ratio compounded of 
che duplicate Ratio of the Veloci- 
ty, and of the ſimple Ratios of the 
Diameter and 2 85 a _ 9 05 
F will be as e e 
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0 prove the Truth. of % 
1 Propoſition by Experiments, 
1 rocured ſeveral Cylindrical Pipes 
"Drals, of different Diameters 
5 and 


—_— — OY 4% v3. 
— — — 


3 - — -- - — — * 
_— R 
— — 


— — ” 3 


. 
— aerees”, ere 


— 
ts — 
— — 
— — <a da A — — 22 — - 
— GC 22 ” 


if 
1 
if 

| [ 
( 
[ 
bf 
4 


{ 
1 
J 
: 
4 
"nt 
4 
1 
+8 
* 


of a London Foot in its internal 
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to MA Treatiſe of the 
and Lengths ; each of which Pipes 
had one End fitted to ſere into 
the Side of a Veſſel filled with Wa» 
ter, at three different Diſtances 
from its Top, namely, at the Di- 


ſtances of one Foot, two Feet, and 


four Feet. The Veſſel made for > 
theſe Experiments, was a. pore 
Wooden Veſſel ſomething above 


four Feet in Depth, and nine Inches 


Length and Breadth. 3 

Before I give an Account of de 
Experiments, it will be neceſſary to 
ſhew how to meaſure the moving 
Forces and Velocities of Water, 
flowing through Cylindrical Pipes 
ſcrewed into the Side of a Veſſel 


To meaſure the moving Force 
of Water flowing through a Cylin- 
drical Pipe, ſcrew'd into the Side of 
a Veſſel filled with Water; we muſt 
know the Area of the Tap of the 
Water 
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Water in the Veſſel; the Arca of the | 
Orifice of the Pip the perpendi- z 
cular Diſtance. of the Place of the 
Pipe's Inſertion into the Side of the 
Veſſel from the Top of the Water, 
and the Situation of the Pipe with 
reſpe& to the Horizon. 

Let the Area of the Top or up- 
per Surface of the Water in the Veſ- 
ſel be called A, the Area of a Hole 
made in the Bottom or Side of the 
Veſfel be called a, and the perpen- 
dicular Diſtance of the Hole or Place 
of Inſertion of the Pipe from the 

Fes of the Water be alldH; — 
then 36. rmcp. 
Nane the Fee of the — 
flowing out of the Hole, ſettin 
aſide the Reſiſtance of the Air, will 


be equal to the Velocity which a 


heavy Body would acquirè in falling 
2 2 * Ree 


os EF | by 


11 MA Treaiiſe f the 
by the ſecond Corollary of the ſame 
Propoſition, the Force generating 
the whole Motion of the effluent 
Water, will be equal to the Weight 
of a Cylinder of Water, whoſe Baſe 
is = Parts of the Area of the Hole, 
Or a, and whoſe Height is . If - 
the Area of the Hole, be exceeding 
fmall when compared with the Area 
of the upper Surface of the Water, 
that is, if a be exceeding ſmall when 
compared with A ; the Height 
A1 il 45 | | 
Tr vill be very nearly equal to 
2H ; andby Conſequence, the Force 
generating the whole Motion of the 
effluent Water, will be. very nearly 
equal to the Weight of a Cylinder 
of Water, whoſe Baſe is 3; a, and 
whoſe Height is 2 H; that is, very 
nearly equal to the Weight of the 
Cylinder # a H: But the Weight of 
this Cylinder is proportional to the 
: Weight 


| © "Annan, OBcondur.. 13 
4 * of the Cylinder aH, be- 
E 


| cauſe 2 is an invariable Quantity: 
And therefore, 'when the Area of 
the Hole is extremely ſmall in com- 
pariſon of the Area of the Top of 
the Water, the Force generating 
the whole Motion of the effluent 
Water, will be very nearl propor- 
tional to the Weight of the Cylin- 
The Force generating the Mo- 
tion of Water flowing thro a Cy- 
lindrical Pipe ſcrew'd into the Side 
ot a Veſſel filld with Water, and 
laid parallel to the Horizon, is 
ſomething greater than the Force 
generating the Motion of Water 
owing through a Hole whoſe Dia- 
meter 1s equal to that of the Pipe, 
and which is placed at an equal 
Diſtance from the Top of the 
Water; as will appear by conſi- 
dering the Nature of theſe two 
r 7 not OILY 208 
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| in the Side bf a Veſſel, ve may per- 


ceive the Vein not to fill the Hole. 


Sir Haac Newton, in determining 
this Motion from E iments, 


found the Vein, after it had paſſed 


ont of the Hole, to grow ſmaller 
and ſmaller, till it came to a Di- 
ſtance very nearly equal to the Dia- 

meter of the Hole; at which place 
he meaſured the Diameter of the 
Vein, and found it to be to the Dia- 
meter of the Hole, as 21 tO 25. 
The Area of a tranſverſe Section of 
the Vein at that Diſtance from the 
Hole, is to the Area of the Hole; 
2s the Square of the Diameter of 
he Vein, to che Square of the Dia- 


_ obſerving the Motion of Was 
a Hole made 


* 


meter of the Hole; that is, as 12 


is to 17 nearly. This Comraction 


of the Vein ariſes from the Nature 
of the Motion of the Water down 
the Veſſel: For the Water falls 
don 
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to the Hole not perpendicularly but 
ably; its Parts moving lateral- 
ly as well as down ards. From the 
Obliquity of this Motion it is, that 
the Column of the deſcending Water 

ows narrower perpetually from 
the Top of the Water to the Hole, 
and to a ſmall Diſtance beyond it; 
Hole, but falls N it, n 
little empty Space all round. On 
Donſequence leſs Motion is gene- 
rated in a given Time, than vould 
be produced, if the Diameter of the 

Vein at the Hole was exactly equal 
to the Diameter of the Hole. And 
as leſs Motion is generated, ſo the 
moving Force is likewiſe leſs; being 
only equal to the Weight of a Cy- 
linder of Water, whoſe Magnitude 
is 24H, when che Hole ig extreme- 


5 ly 


ly ſmall in compariſon of the. up+ 
per Surface of the Water; whereas 
it would be equal to the Weight of 
2 Cylinder of Water whoſe Magni- 
tude is 2 aH, if the Vein filled the 
Hole and had no Contraction be- 
yond it. And therefore the moving 
Force is leſs than it would be if the 
Vein filled the Hole and had no 
Contraction beyond it, in the Pro- 
ene 
If inſtead of flowing through the 
Hole into the open Air, the Water 
flows through the Hole into a Cy- 
lindrical Pipe, and through that 
into the Air; and if the Diame- 
ter of the Hole be equal to that of 
the Pipe; the Force generating 
the Motion of the Water flowing 
through the Pipe, will be different 
from the Force generating the Mo- 
tion of the Water flowing through 


Firſt, 
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Firſt, let us ſuppoſe the Pipe to 
lie parallel to the Horizon; and 
then the Force generating the Mo- 
tion of the Water flowing thro? 
it, will be greater than the Force ge- 
nerating the Motion of the Watet 
flowing thro” the Hole. For the 
Weight of Water in the Pipe, and 
the Reſiſtance ariſing from the in- 
ternal Surface of the Pipe, do both 
of them, by acting in a kind of Op- 
mes to the Weight of the de- 
cending Cataract in the Veſſel, re- 
tard the Motion of the Cataract, 
and hinder it from flowing fo faſt 
into the Pipe, as it does thro? 
the Hole into the open Air. And 
by this Oppoſition, they make the 
Baſe of the Cataract at its Entrance 
into the Pipe, to ſpread and grow 
broader; and by Conſequence, en- 
ereaſe the moving Force, and make 
it greater than the Force generating 
the Motion of the Water doving 
£8: 6 
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thro' the Hole. Hence it is evi- 
dent, that the moving Force will 
encreaſe, either on enereaſitig the 
Length of the Pipe or leſſening its 
Diameter; and will be greateſt; 
when the Pipe is infinitely long or 
infinitely narrow : In which Caſes, 
the Baſe of the Cataract at its En- 
trance into the Pipe, will exactly fill 
it; and the moving Force will be 
ual to the Weight of a Cylinder 
of Water, whoſe Magnitude is 2 a H; 
and by Conſequence will be greater 
than the Force generating the Mo- 
tion of the Water flowing thro 
the Hole, in the Proportion of 17 
to 12; and the Motion gener 
in the Water flowing thro' the 
Pipe, will be greater than the Mo- 
tion generated in the Water flowing 
thro the Hole; and the Difference 
of theſe two Motions will be great - 
er When the Pipe is long or narrow, 
than when it is ſhort or wide. And 
there- 
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therefore, if we ſuppoſe the Forces 
2 the Motions of Water 
flowing thro' Cylindrical Pipes laid 
parallel to the Horizon, to be equal 
to the Forces generating the Mo- 
tions of Water flowing thro” Holes 
of equal Diameters, and placed at 
equal perpendicular Diſtances from 
the upper Surface of the Water in 
the Veſſel; on which Suppoſition 
the Force generating the Motion of 
Water flowing thro a Pipe, will be 
proportional to the Weight of 2 
Cylinder of Water whoſe Magni- 
tude is all, the Motion of the Wa- 
ter flowing thro' a longer or a nar- 
rower Pipe, when compared with 
the Motion of the Water flowing 
thro? a ſhorter or a wider Pipe, will 
be found by Experiments, to be 


ſomething greater than it aught to 
be on hin olition 8 | 


ing Force. Bur the Difference will 
be but mall in Pipes of ſmall 
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Lengths and Diameters; and there- 
fore in the following Fo, 
when a Pipe lies horizontally, I ſhall 
ſuppoſe the moving Force to be pro- 
portional to the Weight of the Gy» 
Hater anl. n 
The moving Force will become 
different, when the Pipe is inclined 
to the Horizon. The Weight of 
Water in the Pipe, as far as it en- 
creaſes or leſſens the Motion gene- 
rated by the Force, which is propor- 
tional to the Weight of the Cylin- 
der aH, muſt be added to or ſub- 
ducted from that Weight; and the 
Sum or Difference, will be propor- 
tional to the Force generating the 
Motion of the Water flowing thre 
the Pipe in that inclined Poſition. 
That part of the Weight of the 
Water in the Pipe, which is to be 
added to or ſubducted from the 


1 


be thus determined. Let BD ret 
* preſent 
1 — 20 
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preſent a Cylindrical Pipe, lying 
parallel to the Horizon, with irs 
End B inſerted into the Side of a 
Veſſel at the per- l gi 
pendicular Diſtanſſe 
of BA from the Topp 
of the Water; the eg 
Force generatingt ne 
Motion of the Wa 
ter flowing thro this 3 t 
Pipe, is proportional | -— AM 
wo the Weishe of the 1 
Cylinder axAB; be- © RT 
cauſe in this Caſe 
is equal to AB. Let 
the Pipe be turned {| 
from its horizontal * ahn⁰j,,ñů 
Poſition, either downwards into the 
Poſition Bd, or upwards into the 
Poſition By ; and then the moving 
Force will be changed, and be pro- 
3 to the Weight of the Cy- 
inder ax Ab in the firſt Caſe, and to 
the Weight of the Cylinder ax __ 


_— 


which is wholly ſpent 


leſſening the Motion, is 


22: A Treatiſe of the 
the ſecond. For the Weight of the 


Water in the Pipe Bd, on account 
of its inclined Situation, encreaſeth 
the Motion of the Water flowing 
throꝰ it, and that — of this Weight, 

in encreaſing 
the Motion, is, from the Laws of 
Motion of Bodies down inclined 


Planes, the 0 part of the Weight 


of Water contained in the Pipe, or 
of the Cylinder ax Bd; and there- 


fore is equal to the Weight of the 


Cylinder ax Bb. This Weight 
added to the Weight of the Cylin+ 
der ax AB, gives - Weight of the 
Cylinder ax Ab; which Weight is 
the Force generating the ! Iotion of 
the Water flowing thro' the Pipe Bd, 
The Weight of Water in the Pipe 
B: leſſens the Motion of the Water 


flowing thro it, and that part of the 


Weight which is as ent in 
e Weight 
of 


- 
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of the Cylinder ax Be. This Weight 


ſubducted from the Weight of the 


C inder ax AB, leaves t e Weight | 
the Cylinder ax As, whichWeight 
is the Fotce generating the Motion 
of the Water flowing thro* the 

Circle, and Bd or Bs the Radius, 
Bb will be the right Sine of Bdb 
the Angle of the Pipe's Depreſſion 

below the Plane of the Horizon; 
and Be will be the right Sine of By 
the Angle of its Elevation above it. 


Pipe is depreſſed below the Hori- 
zon, the moving Force will be pro- 


rtional to the Wei t of a Cy- · 


linder of Water, whoſe Baſe is equal 
to the Orifice of the Pipe, and whoſe 
Altitude is equal to the Sum of the 
perpendicular Height of the Water 
in the Veſſel above the place where 
the Pipe is inſerted, and the right 


Sine 


* N . * 1 bs 
1 * * F 
* 
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1 + A Treatiſe of bj. 
Sine of the Angle of Depreſſion df 
the Pipe below the Plane of the 
Horizon: And when the Pipe is 
elevated above the Horizon, the 
moving Force will be proportional 
to the Weight of a Cylinder of Wa- 
ter, Whoſe Baſe is equal to the Ori- 
fice of the Pipe, and whoſe Height 
is equal to the Difference of the per- 
pendicular Height of the Water in 
the Veſſel above the place of Inſer- 
tion, and the right Sine of the An- 
gle of Elevation of the Pipe above 


Aw 
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e Plane of the Horizon. If S de- 


notes the right Sine of the An 


le; 
in which the Pipe is depreſſed — 
odr elevated above the Plane of the 
Horizon; the moving Force will be 
proportional to the Weight of the 
Cylinder ax HFS, when the Pipe 
is depreſſed below the Horizon, and 
proportional to the Weight of the 
Cylinder ax Hs, when it is ele- 
vated above it; and com ä 
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moving Force will be as ax NS, or 


as D'x HAS, very nearly 


ſerewd into the Side of a V 


filled with Water, will be meaſured 
Denis a2 8 % 4 * 22 | . 0 


5 mad, thro 2 Cylindrical. 8 


ion Vis as / 5: But F is as DAH: 
r Ed eprict abr, ne 
And therefore Vis 5 2 ' 
Another Meaſure of it x ay be bad 
from Experiments. For the Velo- 
city of Water flowing thro* a Cy- 
lindrical Pipe, lying either parallel 
or inclined to the Horizon, is pro- 
portional to the Quantity of Water 


* 


f 


diſcharged. in a given Time, ap- 


4 


 ply'd to the Orifice of the Pipe. For 


the Quantity diſcharged in a given 
Time, apply d to the Oriſice of the 


* 


D lindrical 


- Pipe, will give the Length of 2 Cy+ | 


* 


1 
* 
* 


R 


1 


16 Neu of ile 
lindrical Pipe which ean juſt | con- 
rain that Quantity; which ay py 

is the Space that would be deſcribed 
in the Taxe oF the Motion by an 
uniform Velocity, equal to the Ve- 
locity with which tlie Fluid flows 
thro' the Pipe When the moving 
Force acts conſtantly and uniform- 
ly, as it will do if the Veſſel be kept 
conſtantly full, by pouring in Wa- 
ter very gently at the Top as faſt as 
it runs out of the Pipe. But the Ve- 
locities of all uniform Motions are 
as the Spaces deſcribed in a given 
Time; and by Conſequence, the 
uniform Velocity with which the 
Length of the ſaid Cylinder would 
be deſcribed in the given Time of 
the Motion, will be proportional 
to that Length; and therefore pro- 
portional to the Quantity of Fluid 
diſcharged apply d to the Orifice 
of the Pipe. Let M denote the 
Quantity of Water diſcharged — 


ANIMAL ORO 27 


the given Time of the Motion; and 
then the Velocity V will be propor- 
tional 10, and l . 


to one n as the N o 75 
their - ned SHY Des 5,19 


red by: this rhei tion, cken / — 5 


muſt be proportional to M. hay 


nearly; as it will appear to be by the 
following Experiments, ſetting aſide 
the Reſiſtance of the Air. 

Tho in chis Propoſition . * have | 
ſer aſide the Reſiſtance given b the 
Air to this Motion, yet it will be 
neceſſary to conſider it, in order 
rightly to underſtand the Diſtur- 


bances in the Motion cauſed by. it. 


Water in flowing out of a Pipe into 
che 1 * Air, communicates a Glas 


28 A Neuiſe f be 
of its own Motion as it communi- 
cates. Now if we ſuppoſe the Mo- 
tion communicated to be propor- 
tional to the Square of the Diame- 
ter of the Vein of the effluent Wa- 
ter, and the Square of its Velocity, 
taken together; then the Motion 
communicated to the Air, with re- 
ſpe& to the Motion which in the 
ame 'Time would be generated in 
the Water, ſetting aſide the Reſiſt- 
ance of the Air, and that which 
ariſes from the internal Surface of 
the Pipe, will be reciprocally as the 
engrh of the Pipe. And by Con- 
equence, in Pipes of the ſame 
Length, the Motions communica- - 
ted to the Air, will on this Suppo- 
ſitien be proportional to thoſe which 
would be generated in the Water 
if there was no Air, nor'any Re- - 
ſiſtance ariſing from the internal 
Surfaces of the Pipes. And there- 
fore the Reſiſtance of the Air will 
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canſe no Diſturbance in the Propor- 
tions of the Motions of the Water 
flowing thro' ſuch Pipes. This 
Suppoſition, that the Veins of the 
effluent Water are reſiſted by the Air, 
in Proportion to the Squares of their 
Diameters and the Squares of their 
Velocities, taken together, will nor 
appear unreaſonable, when we con⸗ 
ſider that ſolid Globes in moving 
thro' the Air, are reſiſted in that 
Proportion. e 
3 1. Three Cylindri- 
cal Pipes, whoſe Lengths were two, 
four, and eight Feet, and- whoſe 
common Diameter was 5% parts of 
an Inch, were one after another 
ſcrewed into the Side of the Veſſel 
at the perpendicular Diſtance of 
four Feet from the Top of the Wa- 
ter, and laid parallel to the Hori- 
20. Theſe three Pipes thus ſitu- 
ated, diſcharged 175, 133, and 
975 Troy Ounces of Water in half 
5 | | a 


% Inn f, 
a Minute, The Pipes having equal 
Diameters, the Vilocities + the 
Water flowing thro' them were as 
the Quantities of Water diſcharged 
in equal Times; that is, as the 
Walen 175, 133, and 972: For 
when D is given, V is as M. By 
the other Meaſure of the Velocity 
deduced from this Propoſation, the 
Velocities ought to have been re- 
ciprocally as the Square Roots of 
the Lengths of the Pipes; that is, 
nearly as the Numbers 20000, 
14142, and 10000; For the Pipes 
having equal Diameters, being all 
inſerted into the Side of the Veſlel 
at the ſame perpendicular Diſtance 
from the Top of the Water, and all 
laid parallel to the Horizon; D and 
H were given, and S8 was o; and 
_ conſequently the Velocity, which 
I have thewn to be meaſured by 


k 5 ought in the preſent Caſe 


£0. 
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to have been ay 3 71 : The Veloci- 


ties from this . are nearly 
proportional to thoſe from Experi- 
ments. Thoſe, from Experiments 
with reſpe& to theſe, are as the 
Numbers 175, 188, 195 : whence 
= — — that the Velocity from 
Experiment, with reſpect to the 
Velocity expreſſed by the 8 | 
Meaſure, is ſomething greater in 
the longer of any two of theſe 
Pipes than in the ſhorter; as it 
ou ht to be, from what has been 


ſiſtance of the Air, and the Nature 
of the moving Force. : 
1 Experiment 2. Three Cyliadti- 
cal Pines, whoſe Lengths were.cqual, 
and whoſe Diameters were 2, ==. 
and 2 parts of an Inch, being one 
after another ſcrew d into the Side 
of the Veſſel, at the perpendicular 
N of four Feet ae om the Top 
8 


both on account of the Re- 8 
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of the Water, and laid parallel to 


the Horizon, diſcharged 179, 331, 
and 6: Ounces of Water in half 2 
Minute. The Velocities, found 
by dividing theſe Quantities by the 
pe e of the Diameters of theit 
reſpective Pipes, were as the Num- 
bers 1293, 979, and 756. By the 
other Mcafure they ought to have 
been as the Square Roots of the 
Diameters of the Pipes; that is, 
nearly as the Numbers 193, 136, 
and 94. For the Pipes having equal 
Lengths, being all inſerted into the 
Side of the Veſſel at the ſame 
perpendicular Diſtance from the 
Top of the Water, and being laid 
parallel to the Horizon; L and H 


were given, and S was o; conſe- 


quently „DS yas in this Caſe as 


L 


„D. The Velocities from this 


Mealure are nearly proportional to 


thoſe from Experiments, Thoſe 


from 
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from Experiments, with reſpe& to 
theſe, are as the Numbers 670, 
720, 804 ; whence it appears, that 
the Velocity from Experiment, with 


reſpect to what it ought to be bythe 


Meaſure of this Propoſition, is ſome» 


thing greater inthe narrower of any 


two of theſe Pipes than in the 
wider; as I have ſhewn it ought to 
be, from the Nature of the moving 
Experiment 3. Two Cylindrical 
Pipes, whoſe Lengths were eight 
Feet and two Feet, and whoſe Dia- 
meters were = and = parts of an 
Inch, were ſcrew'd into the Side of 
the Veſſel at the perpendicular Di- 


ſtances of four Feet, and one Foot 


from the Top of the Water, and 
were laid parallel to the Horizon, 


Theſe Pipes thus fixed diſcharged 


875, and 16 Ounces of Water in half 
a Minute, The Velocities in them, 
tound by Sg their M 


5 
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by the * of their Diameters, 
were nearly as the Numbers 7 3, and 
46. By the other Meaſure of the 
Velocity they ought to have been 
as the Square Roots of the Diame- 
ters of the Pipes; that is, nearly 
as the Numbers 186 and 136: For 
H and L were each of them four in 
the firſt Experiment, and one in the 
ſecond, and S was nothing in both; 
and conſequently the Velocity, ex- 


preſſed by /, in the pre- 


wa 


fent Caſe was as /D. The Velo- 


city in the Pipe which was nearer to 
the Top of the Veſſel, was leſs than 
it ought to have been by this Mea- 
fare, in the Proportion of 34 to 39. 
And in all the Experiments I have 
made upon this Occaſion, I have al- 
ways found the Velocities in the 
ſame Pipes placed at different Di- 
ſtances from the Top of the Water, 
to be leſs ar leſs Diſtances from the 
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Surface than at greater, with reſpe& 
to what they ought to have been by 
this Propo/ation. This Defect of Ve- 
locity may be owing, L to a 


Diſturbance given to the Motion 
by the Water, which was poured in 
at the Top of the Veſſel in order 
to keep it conſtantly full, which 
Diſturbance, being greater at a leſs - 
Diſtance from the Surface, might 
cauſe a greater Loſs of Motion; 
and' partly to the moving Force's 
being in reality ſomething greater 
at a greater Diſtance from the 
Top of the Water, than it ought 
» be by the Meafure I have given 
Or it. e 5 

Experiment 4. Two Cylindrical 
Pipes of equal Diameters, and of 
the Lengths 1 and 4, were one af- 
ter the other ſcrew'd into the Side 
of the Veflel at the perpendicular. 
Diſtance of four Feet from the Top 
of the Water, and were each of 
Her ee ee - 1, © wht 
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them depreſſed it an Angle of 30 
Degrees eie the Plane of the Ho- 


rizon. Theſe Pipes thus ſituated 


diſcharged 414 and 255 Ounces of 


Water in half a Minute. The Ve- 


locities in theſe Pipes, on account 
of their having equal Diameters, 
were as the Quantities diſcharged. 
By the other Meaſure they ought 
to have been as the Numbers 300 
and 173. For the Pipes having 


* 


equal Diameters, and being botk 


o 


depreſſed below the. Horizon, that 
Meaſure became . The na- 
tural Sine of 3a Degrees being 
equal to half the Radius, S was half 
a Foot for the ſhorter Pipe, and two 


Feet for the longer; and 2 was 
4+ for the firſt, and $ or; for the 


-ſecond ; or 9 for the firſt, and 3 for 


the ſecond. But the Square Roots of 


9 and 3 are as the Numbers 399 


and 173, which Numbers are near- 


he 
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1y in the fame Proportion as the 
Numbers 413, and 255; and there- 
fore the Velocities were nearly in 


the ſame Proportion, as they ought 


to have been by this Propoſaron. 


ProPosrITION II. 


Ia given Fluid flows through two 


of a given Sort of Matter, and con- 
 feſting each of one Trunk, and the 
ſame Number of Branches ariſing 
from it; if the Pipes of the two 
Syſtems have hke Situations and Ca- 

acities, that is, if any two corre- 


ſponding Pipes be ſimilarly ſituated 


with reſpett to the 7. of the Pipes, 
ond their Capacities 
cities of the whole Syflems ; And if 
the Forces generating the Motions in 
ro correſponding Pipes be in the 


Jame 


© Syſems of Cylindrical Pipes made 


as the Capa- 


8 wy „ 
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fame Proportion as the whole moving 
Forces of the two Syſtems : The Ver 


| bocities in the two correſponding Pipes, 
 ſettmg aſide the Reſiſtance of the 


ed 0 


Air, will be in Ratios com 


the ſubduplicate Ratios of the whole 


moving Forces of the two Syſterns di. 


 refily, and of the ſubduphcate Ra- 


tios of the Diameters and Lengths of 


the Pipes taken together inverſiy. If 


V, v be put for the Velocities in the 
two Pipes; D, d, and L, I for their 
Diameters and Lengths; and F, f for 
the whole moving Forces of the tua 
Syſtems ; I ſay, that V. v:: b. 
f „ any," 
For by the Firſt Propoſition, the 
Velocities in any two correſponding 
_—_— of the two Syſtems, ſetting 
ide the Reſiſtance of the Air, are 
to each other in Ratios compound- 
ed of the ſubduplicate Ratios ph 
the 
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the Forces generating the Motions 
in the two Pipes directly, and of 
the ſubduplicate Ratios of the Dia- 
meters and Lengths of the Pipes 
taken together inverſly : But by | 
Suppoſition the Forces generating 
the Motions in the two Pipes are in 
the ſame Proportion as the whole 
moving Forces of the two Syſtems: 
And therefore by Proportion of 
Equality, the Velocities in the two 
correſponding Pipes, ſetting aſide 
the Reſiſtance of the Air, will be 
in Ratios compounded of the ſub- 
duplicate Ratios of the whole mo- 
ving Forces of the two Syſtems di- 
rectly, and of the ſubduplicate Ra- 
tios of the Diameters and Lengths 
of the two Pipes inverſly. _ 


Prof 
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Proof by EXPERIMENTS, 


Experiment I. Fe 
1 Had two Syſtems of Cylindrical 
L Pipes made of Braſs, each of 
which conſiſted of a Trunk and two 
Branches. The larger Branch of 
each Syſtem was a Continuation of 
its Trunk, having an equal Diame- 
ter, and lying in a right Line with 
it; and the ſmaller Branch of each 
made an Angle of 30 Degrees with 
the larger. The Trunks and 
Branches of the two Syſtems were 
each of them one Foot in Length; 
the Diameter of the Trunk and 
larger Branch in the greater Syſtem 
was =, and the Diameter of the 
ſmaller Branch == parts of an Inch; 
and the Diameter of the Trunk and 
- | larger 
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| Aunant e OPobnout a 
ery — — of the 
ſmaller Branch 2 parts of an Inch. 
The Frunks of theſe two 
vere ſucceſſively ſcre d into the 
Side of the Veſſel at the perpendi-- 
cular Diſtance of four Feet from the 
Top of the Water, and were turned 
till their Branches lay parallel to 
the Horizon. In this Situation, the - 
Branches of the greater yſtem diſ- 
charged 169 * — 20, and the 
Branches of the leſſer 305 and 4 
Ounces of Water in half a Minute. 
The Velocities in the Trunks and 
Branches of theſe Syſtems, found 
by dividing the Quantities which 
flow d thro them in a given Time: 
by che Squares of their reſpective 
Diameters, were as the Numbers 
15921424 and 571 in the Trunk 
and Branches ofthe greater yſtemm 
andꝭ as the Numbers 979, 865, and 
494 — and Branches 


* 1 * 
2 
4 * 


the 


ltems - 


a> Freatiſe of tie 


the leſſer, The Quantities: * War 
ter contained in theſe two 
were as the Numbers 273; dh, | 
as I found by multiplyin; 
Squares of the Diameters of — 
veral Pipes into their Lengths, and 
then adding the Products of wack: 
Syſtem into one Sum. Since all the 
Pipes of the two Syſtems were at 
the ſame per ar verre 
from the Top of the Water, and 
parallel to ga Horizon, in 'which 
Poſition the Weights: of Fluid con 
tained in the made no part of 
the Forces generating the Motions 
of the Water foving thro them, 
the Forces generating the Motions 
in the Trunks and correſponding 
Branches, were as the Squares of 
their Diameters, or as the Quanti- 
ties of Water contained in them, 
becauſe they all had the ſame 
Length. And therefore had theſe 
two Syſtems been truly made, ſo as 
= FEE to 


75 
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to have had the Conditions re 
ia the Propoſition, that is, had the 
Quantities of Water contained in 
the Trunks and; correſponding 
Branches been exactly proportional 
to the whole — of Water 
contained in the two Syſtems; the 
Velocities in thoſe Pipes, Ty 
aſide the Reſiſtance of the Air 
ought to have bern in the ſubdupli- 
ceate Ratios of their Diameters di- 
rectly. But the Capacity of the 
leſſer Branch of the greater Syſtem 
compared with the Capacity of that 
Sto, was d Gt 
1 the leſſer Branch of the 
Syſtem compared with the 
AT. 2 in the Pro- 


rem compared with the Valo 


Theory was leſs than it 
ary hare bern had che Branch 


12 


F 2 


N 
* 


us A Treatiſe e 
grees with what I have © alreadi 
Reaſon, namely; that in Pipes of 
— — 

Len gths the Velocity | by Experi- 


ment compared with the Velocit 
by the Theoiy, is always — x 
the narroweſt Pipes. The Velocity 
by Experiment with reſpect to the 
Velocity "meaſured: by the Square 
Root of the Diameter of the Pipe, 
was leſs in the ſmaller Branch of 
the greater Syſtem than in the ſmal 
ler Branch of the leſſer Syſtem, in 
the Proportion of 21 to 26. As 
the Capacity of the ſmaller Branch 
with reſpect to the Capacity of the 
Syſtem, was ſomething greater in 
the greater Syſtem than in the leſs 
ſer; ſo the Capacity of the Trunk 
the Capacity of the Syſtem, was on 
F 


— 
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greater Syſtem than in the leſſer; 


Square Root of the Diameter of the 


larger Branch of the greater Syſtem, 
than it was in the Trunk and larger 
Branch of RF la the Trunk 
it was greater in the Proportion of 
43 * in the 2 it was 
greater in the Proportion of 76 to 
63 * Deviations of the I 38 
ry from Experiments, are not Ob- 
jections againſt it, but rather Ar- 
guments of its Truth; ſince they 
all ariſe, and may be accounted for, 
from the Syſtems not having exact 
the Conditions required in this 


Fg o/71108. „ 5 SEP: Lk, 1 n 
Cylindrical Pipes, the leſſer of which 


46 ae 1 © 


uſed lee aodake 
greater a Syſtem four times as lar | 
ſame Diameters,and being fourrimes 
as long as the Trunk and Branches 
of the leſſer, had their Trunks fuc- 
ceſſively ſcreu/d into the Side of the 
Veſſel at the perpendicular Diſtance 
of four Feet from the Top of the 
Water, and had both their Trunks 
and Branches laid parallel to the Ho- 
rizon : In this Poſition the Branches 
of the greater Syſtem di 
905, and 1323 and the Bran 
of the lefler 1694, and 20 Ounces 
of Water in half a Minute. The 
Diameters of the Trunks and cor» 
onding Branches of the two 
Sy being equal; the Veloci- 
ties in thoſe Pipes were as the 
Weights or Quantities of Water 
which flow d thro them in a giren 
Time, that is, as the Numbers 


* 
_ 10473 


1895, 189, 10 in: 
the Tak and Branches of —4 | 
leſſer, — — the cor 


to the; — m—_— | 
ſame —— Diſtance { from: 
the Top of the Water; D and: H 
were given, and S was o; and con- 
1 7 — of the 


N 73 9 
LS 3K . 
v 7 E = 
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11 


* Wiege the 4 5 in the 


| correſponding Pipes, of the Syſtems): 
ought: to have been in the-inverſe! | 
lungen Rang ah: —— 
to hare been ice as 55 
Syſtem asc in tlie Tmank — FW 
ſponding Branches of: the longer, 


1 
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abthey neatly were; only they see 


tem than they ought to had beten, 
partly from u leſs Reſiſtance of the 
Air, and partly from the Nature of 
the moving Force, which from 
what has been ſaid concerning its 
Meaſure, was ſomething greater 
in the longer Syſtem chan in the 
Wr d n v0 20:90. 913 
- Experiment III. I placed the t W 
Syſtems, uſed in the laſt Experiment, 
at different perpendicular Diſtances . 
from the Top of the Water, with 
their Trunks and Branches parallel 
to the Horizon; and always found 
the Velocities in the Trunk and 
Branches of each Syſtem, to be near- 
ly in the ſubduplicate Ratios of the 
perpendicular Diſtances of the Syſ- 
tem from the Top of the Water; 
only at leſs Diſtances they were 
ſomething leſs than they ought to 
have been by this Meaſure; for the 
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meters and Lengths of the Pipes 
ew Real ns 


V. v vT 


ing Pipes of the. two Syſtems, ſet⸗ 


ting aſide the Reſiſtance of the Air, 
are in Ratios compounded of the 


ſubduplicate Ratios: of the Forces 


generating the Motions in thoſe. 
Pipes directly, and of the ſubdupli- 
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© For by the Faſt Propoſition, the 
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Branches of the greater Syſtem, was 
the Trunks and Branches of the 


F and f were ſcrew d into the Side of 
ſtance of four Feet from the Top of 
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meters and Lengths, The com» 
mon Diameter of the Trunks and 


2; and the common Diameter of 


lefler Syſtem, was =; parts of an 
Inch, The common Length of 
the Trunks and Branches of the 
greater Syſtem, was half a Foot; 
and the common Length of the 
Trunks and Branches of the leſſer, 
three Inches. The Trunks of each 


Syſtem opened into the Branches, 


thro two pyramidal Spaces, which 
were each three Inches long in the 

eater? Syſtem, and: an Inchiand'a 
Half in the leſſer ; and their Capaci- 


ties were neatly in the ſame Propor- 


tion as the Capacities oftheir Trunks 
or Branches, that is in the Propor - 
tion of 87 to 10. When the Ends 


the Veſſel at the perpendicular Di- 


the 


the Water, . 10. Sy | 
et Hl hb Branches ler aral 
lel to the Horizon; their other Ends 
G and g dilcharf ged 367 and 65 
Ounces of Water in half a Minute. 
The Velocities in the Trunks, found = 
by dividing the Diſcharges by the 
Squares of their Diameters, were as 
emer on f _ 
ly.. An ropoſion 
. as the Number. 
$83 and $66, which are propor- 
tional to r 1047 and 
1003 bay eu. ** the 
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ber 1 \oluller- Syflems lite 4276 de- 
ſeribed in the laft Propoſition, rhe 
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the correſponding Pipes 0 ike, com- 
LEE 
Capacitiss, that ts, 
correſponding Pipes be Gta fan. 
ated with _ 2 to the ow the 


Pipes, 9 acities be m the 
fame Proportion * whole 5 


ties of the compounded Syſtems ; and 
if the Forces generating the Motions 
n N 4 to correſponding og be = 
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the whole moving Forces: of the . 2 
; Fas Þ; Hy; wigs elociries : 
i thoſe Pipes, ſetting; aſide the Re. 
7 ance of the Ar, Mos ne | 
compounded of the ſuba licate Na- 
"as: of the auhole moving Forces of the 
ounded Syſtems direftly, and 
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108 1. If the ads ming 
Forces of the two compounded 
Syſtenis be as the Capacities of thoſe 
Syſtems, that is, as the Capacities 
of any. two. , correſponding Pipes; 


the we, thoſe Tier ng 5 
s alide 


and the Diameters of correſpond- 


I HY 


jt Tr Pe 
aſide the Reſiſtanee of the Air, wif 
be in the ſubduplicate Ratios of "thetr 
Diameters. if B. fot DE rar 
then will V. Ye. b. VE Wi, 


r. 1. If che Wee moving 
Forces of the two compounde 
Syſtems be as the Capacities of the 
Syſtems, that is, as the Capacities 


of any two correſponding \Pipes, 


ing Pipes bein the CER, Ra- 
tios of their Leng s, Or 125 the 


ing be in 7 — licate Ra- 
tios of the Lengths of the Syſtems. 
er:: D' L. d'1, and D. i: L. 


15 then will V. v1 Ty 8 


Cor. 3. If the whole 88h 
Forces of the two compounde 
* be as the = Power of their 
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Capacities, and conſequently as the 
m Power of the Capacities of any 
two correſponding Pipes, and the 
Diameters of 9 Pipes be as the 
a Power of their Lengths, or as 
the,» Power of the Lengrhs of the 
Syltems ; the Velocitics in two 
ſach Pipes, ſetting aſide the Re- 
ſiſtance of the Air, will be in the 
De Power of the Lengths of 
che Syſtems. It F. f: :D*L*, d 'I, 
and D. d:: Lu; then will V. v:: 
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Cor. 4. The whole moving For- 
ces of the two compounded Syſtems 
are in Ratios compounded of the 
duplicate Ratios of the Velocities 
in two correſponding Pipes, and of 
the ſimple Ratios of their Diameters 
and Lengths, that is, F. f:: V* 
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This Propoſition vill lara true; } 
the two Syſtems be made of Cont 
cal Pipes equal in their Capacities 
and Lengths to the Cylindrical 
ones, and ſo obſtructed, as that the 
greateſt or leaſt Diameters of any 
_ two. correſponding Conical Pipes 
ſhall every where bear the ſame Pro- 
portion to each other, as the Dia- 


meters of the two Cylindrical Tum 
which. are equal to — — 
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| PRroPosITIONY. Problem J. 


T* Velocity of a given Fluid 
moving thre a Cylmarical Pipe 
of a groen Diainthy and Length, and 
the Force pin the Motion, be- 
ing ; it is required to determine 
10e eloc ties genergted by an equal 

ere 


ii dee Forbes gene! g the 
2 Se —— 975 and 
in this n Suf 
poſition; their — will — 
too. For the Force generating the 
1 Motion in the dyſtem, is the 
Sum of the Forces generating the 
Motions in all its Parts; and the 
Meaſures of the Forces generating 
the Motions in the 2 Parts of 
the Syſtem, are in Ratios com- 
pounded of the duplicate Ratios of 
the Velocities in thoſe Parts, and of 
the ſimple Ratios of their Lengths 
and Diameters; by Cor. 7. Prop. 1. 
Wherefore putting L. for the Length 
of the Cylindrical Pipe, D for its 
Diameter, V for the Velocity of 
the Fluid moving through it; 1 for 


"nu 2 of that Ta er 


63 * of Treatiſe of the A 


which the Fluid flows into the Syf- 
tem, d for its Diameter, and x for 
the Velocity of the Fluid flowing 
thro it; A for the mean Length of 
the Branches, A for the Diameter 
of a Cylinder whoſe Length is that 
mean Length, and whoſe Oriſioe is 
of the other Cylindrical Trunk, and 
for its Diameter: the Meaſure of 
the Force generating the Motion of 
the Fluid flowing thro' the Cylin- 
drical Pipe will be V* DL; and the 
Meaſure of the Force generating the 
Motion in that Trunk which leads 
into the Syſtem will be x d l. The 
mean Velocity in the Branches, is 
to x the Velocity in that Trunk, as 
d', is to a.; becauſe the Velocities 
of the ſame Quantity of Fluid flow - 
ing thro* two! Cylindrical Pipes in 
the ſame Time, are reciprocally 
proportional to the Squares of _ 
in ia- 
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_ betty in the Branches will he =: EG 
and the Neaſme ob Force ge 


ntrating che Motion in the Bran 325 
es taken all together, will be 25 


— the ſame Reaſoning” + the Velo. 


ty in the other —— = which 
the Fluid floys our af the Syſtem, 
Che gd andthe Meck" ofthe 


Force geserating g. the Motion of the 
Wes. flowin gt through f It, will be 
= But the Sum of the Forces 


generating the Motions i in all W 5 


Parts of the Syſtem, is r 
ſition equal to the Force generati 
the Motion in the Cylindri 
Pipe; and by cute 2 41 
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4 this Value of x be ſubſtituted 
in its Room in 28 Ar- the Meaſure of 
the mean Velocity in the Branch- 
&; that Nieaſure "will bee 7; Z 
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ſure of the Velocity in the other 
Trunk; that Niete will become 
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Sn 1. If the Ca pacity of the 


ke be encreaſed by an En- 
largement of their D or an 


Enereaſe of their Number, that is, 
if 4A be encreaſed, all coker Things 
continuing . the fame; the Veloei- 


ties 9 by a given Force, o_ 
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be greater in the Trunks and leſs in 
the Branches, than they were bes - 
fore this Change gh. rag in the 
Capacity of the Branches 7 


Cor. 2. If the Capacity of the 
Branches be leſſened by a Contrac- 
tion of theit Diamerets or a De- 
Teaſe of their Number, that is, if 
A be diminiſhed, all other Things 
continuing the ſame ; the Veloci- 
ties generated by a pep Force, will 
be leſs in the Trunks and greater in 
the Branches, than they were be- 
fore this Change was made in the 
Capacity of the Branches. r 


cr. 3. If che two Trunks of the 
Syſtem be given; the Velocities ge- 
nerated by a given Force, will be 
greateſt in the Trunks and leaſt in 
the Branches, when A is infinite; in 
which Caſe the Term 4. vill W 
F- niſh 


«a — of ahh 


niſh or become nothing: 
locity in the Trunk, chr 


The Ve. 
which 


the Fluid flows into the Syſtem, will 
. 3 le 
be meaſuredby d- . 7 The Ve- 


locity in the Branches vill be 
infinitely little: And the Velo- 
city in the other TOO: will * 


* 
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NS. 
4. If the 72 in the 
iven . fünckical pipe be equal to 
Velocity in, that Trunk thro? 
which the Fluid flows into the Syſ- 
tem, that is, if V be equal to x, 
and conſequently V — to x'; 4 | 
and if the Diameter of the 
be equal to the Diameter of 
Trunk, that is, if D be aqui 5 
4; then the 2 of 
lindrical Pip! L, wil be qu 


d 1 
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Cr. 5. If the Branches taken 
palin, -be: wider than either f 
che Trunks; the mean Velocity i in 
them will be leſs than it is in the 

Trunks: And if one Trunk be wider 
than the other, the Velocity will he 
leſs in . mn Nags 
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Pn by EXPERIMENTS. | 


| HE-greatet of 3 5 
_ IS. which were made for the Proof 
of the Third Propoſition, was ſcrewed 
into the Veſlel at the perpendicular 
Diſtance of four Feet from the Lop 
of the Water, and turned till its 
Branches were parallel to the Ho- 
rizon. on Branches 2 — 
eee contrived, that their 
Ends which were next to the Veſſel 


be de 
* * 15 
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Bras Valves or Sliders. This Syſ⸗ 

tem being thus ſituated, when the 
Branch C only was open; the 
Trunk G diſcharged 295 Ounces of 
Water in half a Minute: When the 
three Branches b, c, d were 
it diſcharged 36 Ounces in half a 
Minute : And when all the five 
Branches were open, it diſcharged 
36 Ounces in the ſame Time. The 
Velacities in the two equal Trunks, 
were as the Quantities diſcharged. 

When one Branch only was open, 

| the Velocity in that Branch, was 

equal to the Velocity in the Trunk; 

and therefore the Velocity in the 

Branch C, when the reſt of the 
Branches were ſhut, was as 292. 
The mean Velocity in the three 
Branches, found by applying 36 
to 3 the Sum of their Orifices, the 
| Orifice of each of the Trunks being 
I, Was as 12: and the Velocity in 
dhe ſive Branches, when * 
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5, was as 73. gn — | 
f Velocities in the 4 Trunks 8 and | 
Branches in theſe three Experi- 

ments. I ſhall now | ſhew what 
they ought to have been by this 
I be two Trunks and Branch & 
taken together, may be conſidered 
as one Cylindrical Pipe; and there» 
fore may repreſent the given Cy- 
lindrical Pipe in this Problem, in 
which the Velocity Vis as 292. 
= Trunks and Branches of this 
Syſtem having all equal Diameters, 
D, d, and: were wes. The Lengths 
of the two Trunks were „ and 
when added together, their Sum 
was equal to the Length of the 

Branches added to the Lengths of 
the two pyramidal Spaces into which 
they opened; therefore | was equal 
to , and | +: equal to A if the 
pyramidal Spac 12 conhideres = 


” 


5 eue of the © 
Parts of the Branches, on which 
Suppoſition L was equal to i * 
und by Conſequence equal to two 

Feet; and I and 3 
Foot, und A one Foot. Ihe Velo- 
«city in the Trunks, d being 1, will 


Seexpreſſed by 293 7 . there 
fore when three Branches were 
open, and Conſequence A equal 
to /3, — ought to have 
been nearly as ads 4 nearly as 
4d, When all hve were W and 


equal 0 . 
The Velocities in the Branches, 


2 


expreſſed by 2: - ought to 


bhavebeen 122, * Branches 
were open; and 8 „hen all ſive were 
4 The near Agreement of theſe 
Welocities wich thoſe from Experi- 
ments; ſhews the Velocities in the 


"Trunks and Branches of this Syſtem 


2 -# — 
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u. hf rightly determined this | 
problem. — i 
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TFe — thew's Blugh 
Syftem of Gylmarical Pipes, | cans 
ſifting of one Truuk and any Number 
of Branches; the Velocity in any Pipe 
will be greater or leſs, NY's 
the moving Force of the 
greater or leſs, as the Pg Leger 
ger, nem 


or narrower, | ſhorter ar l. 
er to or farther from ibe moni 
Force, as the Werght of Nu in the 


- That the Velocity i in ay bi | 
of this Syſtem is greater, or let, 2 


the: moving Force of the Syſtem is 
greater 
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or narrower, ſhorter or longer, or 
as the Weight of Fluid contained in 
the Pipe coriſpires with or oppoſes 
its Motion ; has been fully proved 
in the foregoing Propoſitions. And 
that the Velocity is greater or leſs, 
as the Pipe is nearer to or farthet 
from the moving Force, may be thus 
proved. From the Nature of this 
Motion, the whole moving Force is 
reſiſted by the Quantity of Fluid 
contained in the Whole Syſtem: And 
that part of this Force which moves 
the Fluid through any Pipe, is re- 
fiſted by the Quantity of Fluid in 
that part of the Syſtem which lies 
before it; the Reſiſtance therefore 
will be greater or leſs, as a Pipe is 
nearer to or farther from the mo- 
ving Force: But as the Reſiſtance 
is. greater or leſs, the Preſſure of 
the moving Fluid againſt the Ori- 
fice of the Pipe, 3 
en A 


the Velocity in the Pipe, is greater 
or leis; and therefore. ceteris pa- 


greater or leſs, as it is nearer to ot 
farther from the moving Force. 


be greater or leſs, cæteris paribus 
as any of the other Pipes of the 


5 


syſtem is lengthened, or ſhorteneds 


of the moving Force of the 8 
greater or leſs than it Was before: 


the | — ce 5 to act more or 
leſs powertully on the other Pipes, 


cities in them: And therefore the 
Velocity in a Pipe will be encrealec 
or leſſened, cæteris parilus, as any 
of the other Pipes is lengthened or 


Anthras, OEcoment. 73. 


Fibus, the Velocity in à Pipe is 


4 
' e R obs RS; - 8 


Laſtly, the Velocity in a Pipe will 


For ee ene 5 
Fluid contained in it to 2 ae 
0 tem 
which is ſpent on that Pipe; becomes 
But a greater or leſs Reſiſtance makes | 
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P þy EXPERIMENTS. a. 
i 13 21 
* "HAT we Velocity in Pipe 

1 of this Syſtem is greater or 
Jeſs, as the moving Force of 'the 
Syſtem is greater or leſs, as the 
Weight of Fluid contained in it 


conſpires with or oppoſes its Mo- 


tion, or as the Pipe is wider or nar- 


rower, ſhorter” or longer, is fully 


oved by the Experiments 'of 'the 
egen g Propyſnan. And that 
che Velocity is greater or Jeſs, 'as 
the Pipe! is nearer to or farther from 


the moving Force, or as any other 
ipe of the hened' or 
we: Algen ner 


A Iyſtem of Oylindrical-Pipes, 
conſiſting of a Trunk, and es 
- Branches 


NIMAL OEconoMyY, Xs" 


Branches of equal Diameters and 
Plane; was ſerew d into the Side of 
Branches were placed at the Di- 
ſtances of four, nine, and ſixteen, 
where. the moving Force was aps 
ply d, and beginning with that 
which lay neareſt to the moving 
Force, they diſcharged in a given 
Time Quantities of Water, Which 
were as the Numbers 9, 6, and 5. 
The Branches having equal Diame- 
ters, the Velocities in them were- 
as the Quantities diſcharged; and 
therefore, the Velocity in a Pipe 
will be greater O1 leſs, \ Cateris pa- 
ribus, as the Pipe is nearer. to or 
farther from the moving Force. 
A given Branch at the Diſtance 
of one Foot from the moving Force 
diſcharged 20 Ounces of Water in 
rr 


* 


the Track was two Feet; and en | 
Ounces in the ſame Time, when the 
Length of the Trunk was encreaſed 
to eight Feet. And a like Change 
of Velocity in à leſs Degree, was 
produced by len gthening any of che 
other Branches; and therefore, the 
Velocity in a given Pipe will be 
greater or leſs, cæteris 8 
any of che other Pipes o the Syſtem 
is engrhenede or ſhortened, - * 


xxx xv 


prores trier vn. | 


F a, given Huid flows thro. a — 
em of Cylindrical Pipes, con- 
Ming of one Trunk and any Number 
of Branches; and if any Pipe m the 
Syflem be obj ferutted or ened, c 
trated or — the 1 
be encreaſed or Ze in als — 
e eee n And the. 
* Increaſe 


— OBcoxaun, 


Increaſe or Diminwtion of Velocity in. | 
any one of them, e eee 
cxteris paribus, au cke Pape is nearer 
epened, comratied or dated Pipe. 
ben to . mhdrofd.s or $a vs 4 
N in Effect to leugthen it; and 
to open or dilate it, is in Effect to 
ſnorten i it; the firſt part of this Pro- 
Poſivion, is true by the receding; 
And the. ſecond part of it is 
proved. When a Pipe is obſtruct· 
ed or contracted, that part of. the. 
moving Force which bef . this. 
Change generated the Motion de- 
ſtroyed in the pay ve < gon 
wadted Pipe, is not lo t 
in — the Motions in the 
other Pipes which. are open, and 
may be conſidered as a new Force 
apply'd to the Syſtem, at the Place 
of ObſtruQion or Contraction, and 
propagated from thence to all 18 
23010 . "other 


4 & 2 . 
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therefore, by the laſt Prupeſsium, rhe 
Vebocities generated in thoſe Pipes 
by this new Force, will be greater 
or ſeſd, as the Pipes are nearet᷑ to or 
farther from the Force, that is, as 
they ate nearer to or farther from 
the Place of Obſtruction or Con- 
traction. And the contrary muſt 
happen, when a Pipe is opened or 
dad, the Velocines will then be 
diminiſhed in all the other Pipes, 
7 and the Diminution will be greater 
"4 ot lef, cwreris purilus, as the Pipes 
4H ate nearer to er farther from the 
Place ef Aperture or Dilatation: And 
cherefote the Propoſinus is tre. 
r. If the ſimple Syſtem be ſo 
eonſtracted, that the Velocities 
in its Frank and Branches be re- 
ſpectivefy equal to the Velocities 
Frunſis of fach a compounded 


Sent of Oyliadreal Pipes, as is 
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_ deſcribed. in che fourth, NE aaa 

or its Fc holium, thro which Trunk 
the Fluid flows i into wi com npounded 
it is compoſed; * 2 
Change. i is made in; the Velocities 
in any two correſponding Pipes of 
the two $ yſtems, it will produce like | 


other correſponding Pipes; and b 
Conſequence, when n 
leſſened in any one of the ſaid leſſer 
— ompounded Syſtem, 
it vill beincreaſedin. All the others; 
and its Incrraſe will be greater or 
leis, cæreris parilus, as che Trunks 
are nearer 10 or farther from that 
in which che Velocity is leſſenad: 
And when — is ingreafed 
in one of the ſaid deſſer Trunks, it 
will be leſſened in ati che ref: And 


Trunk in which the Veloce is in 
creaſed, Barts ors (tad ortho 


Dart MIT Da a3; 1 111 12 12 ; 


"Proof by an. eeunehe na- 2 
Sen e: f ni 
Aft of Cylindrical Pipes had 
five Branches, A, 55 „C, D, E, 
| Diameters an Lengths. 
The Weds A lay neareſt to the 
it moving Force, then B, and ſo on 
il in the Order they are mentioned. 
i, The Velocitics in theſe Branches, 
. fed from the Quantities of 
Water diſcharged i in a given Time, 
vere as the Numbers 947, 68, 52, 
362, 197, when” the End of the 
Trunk was ey and as theNum- 
bers 98, 762, vol, 662, 61; when 


1 theEnd of che Trunbe was flir; and 
0 the Differences of the Velocities in 
bl the lame Pipes, when the End of 
. drr n was open and ſhut, were 8 


% 


* * 


335 
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the Branch G was har che Veloce 
ties in che Branches N, B, D, 
were as the Numbers gt, 8 
43%; 235; and the erences be- 


tween theſe and the Velocities in 5 
the ſame Branches, ny C was 


open, were 42, 132 , 72, 75 2 — 

the ſame Change of HAM 

in a leſſet Degree, will be dene 

when a Pipe is only contracted. 
I the syſtem originally had had 

bur che Wir Nagel A, B, D, E, 


and aſterwards the Branch C had 


been added; it is evident from theſe 


Experiments, that the Velocities in 


been dimittiſhed by thi 
this new Branch; and that the Dis 
minution of Velocity in any of them 
would have been or leſs, As 

it lay nearer to or Fatthe 
Brakch C: But the — 
Pipe to a Syſtem, vill p 
IE '& Changes 


37 90825 182, 30%; 3 412. When e 


- the original Bundles Wodld M hate 
e Addition of 


uce like 
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Changes of Motion in the other 
Pipes, as the opening or dilating an 
old Pipe; for by all theſe, there will 
be a like Abatement of the Force 
generating the Motion in the other 


Therefore by cheſe Experiments 
and the Corollary of this Propoſetron, 
when any Pipe of the ſimpleSyſtem, 
or any of 4 aforeſaid Trunks of 
the compounded Syſtem, is obſtruct- 
ed or opened, contracted or dilated ; 
the Velocity will be encreaſed or di- 
the ſimple Syſtem, and all — 

of the hrs Trunks in the com- 
pounded Syſtem; and its Increaſe-. 
or Diminution in any, one of , thoſe 
1 or Trunks, will be greater or 
lels, cæteris paribus, as it is nearer 
to or farther from the Pipe or Trunk 
which is obſtructed or „ con- 


tracted or dilated. 
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E Muſcular: ation, the Motion o 
1 ar e 11 nn 


05 #7 Jo!) 
AS 1 n 


/ Muſcle a to the E 5 

be — two mu * 
different Colours, one red; and the 
other white. The red is called its 
fleſhy, and the white its tendinous 
Part. Some Muſcles are tendinous 
both at their Origin and Inſertion, 
and fleſhy only in their Middle; and 
others are fleſhy at their Origin and 
in their Middle, and tendinous only 
at their Inſertion. | The fleſhy Parr 


8 Aue of uber \\ 
of a Nuſcle is compoſed of Fibres, 
Membranes, Nerves, Blood-Veſlels; 


— 


and Lympheducts. The Fibres are 
ſmall Threads, which'are ſhorten- 
ed when a Muſcle is contracted, and 
lengthened when it is dilated. The 
Membranes are thin Skins, which 
run between the Fibres, are faſtened 
to them, and tye them together. If 
2 of Fleſh be boiled, till it 

come very tender, and afterwards 
tne Eye and Hand can go; it will 
appear, that each minutr Fibre in 
the loweſt Subdiviſion, is inttel 
ſurrounded by its own.” particulat 
Membrane. The Membranes, if 
they be extremely thin, are tranſpas 
tent; and if they be thicker, they 
are of a whitiſh Colour. The Netyes 
are diſperſed throughout the whole 
che Pain which is produced any 
F 


. 
2 * 
* 


ANA DEcgnonr, : By 
Wound. It has been 2 received 
1 that the Nerves are ſmall 
1 which contain a Fluid; called 
el ; drawn off from the 
Blood in — But it does 
not Experiments, 5 
e — "or that 
Flui y conceive Aim 
1 to bey ic ſeparated from the 
Blogd inthe Brain; and therefore 
theſe Opinions ate without auy juſt 
Foundation. The Nerves are not 
only impetvious to the ſmalleſt Sry 
dus, but when viewed with a Micro- 
ſcope; evidently appear to havens 
Caviry.: And hen we conſider the 
Manher} in which che Favourers of 
this Opinion have explained: My/= 
cular-Motion' by + Oe. Spirit; we 
muſt allow, that fubh a Fluid is al- 
ETD MEN: 
Reaſons, ave t 
the Nerves to be ſolid Threads, ex- 
tended from che Brain $6 the Muſcle 
nd 


To th Gow of. his Opricks. 0 


( For Gbſhuctions in che 


« viewed ſingly, tho the Refi 


4 —— 


5 - Surfaces, ſuch as 


and * bew 8 Sir 
[aac —_ os of: this Opinion, E 
he has g given of the Nerves; 4 


Cc be x 

«poke that the Ca | 

7 Nerves are each of thouts Gd 
40 and. 9 that the vibrating 
pray ol. . 
ma ropagatid> m 
6c. from ih {3 thei s) g 
t formly, and without loterruption: 


46 


create — 3 that ithey 


« ſuppoſe them to be — 


ons in their Cy lindrical Surf: 

may 2 lee New 
ed of many men- 
4 ta) appear opake and whit. For 


* 


eee e | 
%. dium. 


4 dium. The Bl Py. -Veſſels of a 

Muſcle are interwoven'in the Mem- 
branes, and diſtributed throughout 
its whole fleſhy Part, as appears from 
its Redneſs, and from the iſſuing out 
of Blood from a Puncture made any 
where in it with the fineſt Needle. 


7 | 
Having premiſed this ſhort 
count of the Structure of a Muſcle, 
Ino proceed to explain its Motion. 
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Urra. 
Elaftick uber, lodged in the Nerves 
Fibres of the Mage les, excited by Heat, 
the Power of the Will, Wounds, the 


5 


| 


88 nit il, 


ile gene Peer, of en 
mee n n 


Ic bas beet Gand by Obletvation 
that when a Muſcle is contracted, 
its fleſhy Fibres are ſhortened and 
hardened, without any ſenſible 
Change made in its Tendenz; that 
as ſoon as the Contraction K over; 
or the contracting Force ceaſes to 
act, the ſhortened and hardened 
Fibres are — — and ſoftened 

gain ; that this alternate Motion 
of Contraction and Dilatation con- 


tinues in the Hearts of ſome Ani» 
mals, eſpecially young ones, for a 
conſiderable Time aſter they are cut 
out of their Bodies, and laid on a 


contiaues 


— that i 1 generally conti 
in the Hearts of 'Fiſh, than 
ts of Land-Animala; and 
that after it has ceaſed, it may be 
renewed again by Warmth' or the 
pricking- e's Pin, and will conti- 


n nue 


= 


. . 
\ 


— 


nue to be extited by either, eſpe- 
cially Warmth, for a little Time, 
till the Heart wholly loſes its Power 
of moving; that as — cools 


gradually, its Contractions and Ni- 


Err — :le and leſs fre: 


quent an g till at laſt they 
wholly. — ad that the Heat of 
—_— is —— — Motion 
more An r in al 
weve Beto hid the de Merl. 8 
Ague; than in its natural State. 1 
Hence it appears, that Heat is 
a remote Cauſe och 
quency and Strength of the Motion 
of the Heart; -and; conſequently, 
one of the remote Ga of the Mo- 
tion of a Muſcle. 1 e i 
We fand by ener eee r 
can move the My Muſcles of our Limbs 
with various Degrees of Force by 


the ſole Power of the Will; that 
e not the ae Diffe- 


rence 


by Degrees, ſo its Motion abates | 


of the Fre- 
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rence in point of Time between 
willing the Motions of the Muſcles, 
and the Motions themſelves; that 

Muſcles contracted by the Power oſ 
the Will, dilate again at the very 
Inſtant in which the Soul ceaſeth ti 
exerciſe that Power; and that the 
Soul loſeth the Power of moving 
the Muſcles, and perceiving Pain 
from Wounds made in their fleſhy 
Parts, when their Nerves are cut 
quite through, tyed ſtreight, or in- 
tirely obſtructed any other Way. 
Hence it appears, that the Nerves 
are the Inſtruments whereby the 
Will gives Motion to the Muſcles: 
And it does this, by producing ſome 
kind of Motion in thoſe Ends of 
the Nerves which terminate in the 


Brain, which Motion is propagatgd 
from thence thro” their Huch Pele 
cid and uniform Capillamenta into 
the Muſcles. For if the Nerves 
were intirely at Reſt, aud no Mo- 


4 


2 


tion was propagated 


Muſcle 


On laying bare the great 


of the hinder Leg of a Dog, and the 


great Nerve which accompanies the 
Crural Artery and Vein, I have ob- 


ſerved, that when the Tendon was 


wounded, the Dog ſhewed very little 
Uneaſineſs; but exprefled great Pain 
on wounding the fleſhy Part of the 
Muſcle, and much greater Pain, on 
wounding, or in the Inſtant of tying 
the Nerve; that a Contraction of 
the Muſcle was produced, on wound- 
ing its fleſhy Part, and a much ſtrong- 
er Contraction on wounding, or in 
the Inſtant of tying the Nerve; and 
that after the Nerve was cut quite 


through, or tyed ſtreight, great Un- 


eaſineis and Pain with moſt violent 
Struggles were produced, as often 


as a new Wound was inflicted, Or S 


M 2 new 
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they could never 
the Will, or any other Cauſe, pro- 
duce Motion in the Muſcles. | 


% 
7 
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new Ligature made, "above the laſt 
Section or Ligature, in that Part 
of the Nerve which communica- 
ted with the Brain; but that neither 
Pain nor Contraction of the Muſcle 
followed, on wounding or tying 
that Part of it which communi- 
cated with the Muſcle and Limb. 
And I have likewiſe obſerved on tre- 
panning Dogs, and wounding ſe- 
veral Parts of their Brains, that 
convulſive Motions of the Limbs 
have ever been produced, on wound- 
ing the Medulla oblongata, but ne- 
ver on wounding the Dura Mater, 
or Cortical Part. u 
Hence likewiſe it appears, that 
the Nerves are the principal Inſtru- 
ments of Senſation and Motion; 
that theſe Effects are ſtronger or 
weaker, as more or fewer of the 
nervous Capillamenta are tyed or 
wounded ; that theſe Effects are the 
fame, in whatever Part of a Nerve 


the 
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the: Section or Ligature is made; 
and exerts its Power of producing 
Maſcular Motion, only at the Ori- 
gin af the Nerves in the Brain. 
The —— Quickneſs of this 
Motion, paibng rom the Brainthro? 
the Capillamema of the Nerves to 
the moſt diſtant Muſcles in an In- © 
ſtant, and its Ceſſation the very Mo- 
ment the Cauſe, which produced it 
ceaſes to act, ſnhew it to be the vi- 
brating Motion of a very elaſtick 
Fluid. For it is the Nature of the 
vibrating Motion of an elaſtick Fluid 
to be very ſwift, and to ceaſe wuen 
the Cauſe which produced it ceaſes 
to act. A vibrating Motion excited 
in our Air by the Tremors of Bo- 
dies for the Production of Sounds, 
moves at the Rate of 1142 Eugliſb 
Feet in a ſecond Minute of Time, 
and ceaſes when the Tremors of the 
+ ds Now 


- 


94 A Treatiſe of thi © 
Now ſince this Motion begun in 
the Nerves at their Origin, has been 
proved to be the vibrating Motion 
of a very elaſtick Fluid; and ſince 
the other Phænomena of Nature 
abſolutely require ſuch an elaſtick 
Fluid, as is the Æther deſeribed by 
Sir Iſaac Newton ; and ſince Cauſes 
are not to be multiply d without Ne- 
ceſſity: Therefore it muſt be grant- 
ed, that this Motion begun in tho 
Nerves at their Origin, is the vibra- 
ting Motion of that Æther; the 
Properties of which, gathered from 
the Phænomena, are theſe which 
follow. "#4 % | 
' This Huber is exceedingly more 
rare and ſubtile than Air, and ex+ 
ceedimgly more elaſtict and aire. 
It readily pervades all Bodies, and 
by us elaſtick Force is expanded thro 
all the Heavens. If it be 500000 


times more elaſtick than our Air, it is 
above 700000 times more rare. 


Its 
elaſtick 
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elaſtici Force in Proportion to its Den- 
ſity, is aboue 490000000000 times 
greater than the elaſticl Force. of the 
Air is in Proportion to us Denjiy. 
bt is rarer within Bodzes, than in the 
empty Spaces between them; and in 
paſſing from Bodies into empty Spa- 
ces, .t grows denſer and denſer by 
Degrees; and the Increaſe of its Den- 
ſity. at awy Diſtance from the Centre 
of Gravity of a Body, is as the Duan 
tity of Matter in the Body diretly, 
and the Square of that Diſtance in- 
verſly : And ir is rarer within denſe 


Bodies, than within rare Bodies. All © 


Bodies endeavour. to recede and go 
from the denſer Parts of i, towards 
the rarer ; and the. Force wherewnh 
a Body endeavours to recede, is as the 
Quantity of Matter in the Body, and 
the. Increaſe of the Denſity, of the 
Auber at the Centre of Gravity of the 
| Body, talen together. When it 

px: into a vibrating Motion 7755 
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F Liphe, the Will Adi | 
pon 5 Cas, — or ul. = 
fes move fwnfter than Light, and by 
Conſequence, above 700000 times 

foifter chan Sounds. Its Denſiy and 
expanſroe Force, are both mcreaſedl 
in Proportion to the g trength and Vs 
gour of its vibrating Motion; which 
Motion, like the vibrating Motion of 
the Air "for the Produttion of Sounds, 
grows weaker, as the Square of the 
Diſtance From the Place, in which it 
i excited, mcreafes. And laſtly, 1 
vibrating Motion is regularly pr 
gated thr Bodies made of uniform 
denſe Matter, bit is reflected, refrac- 
ted, imerru ed of diſordered 
e the Bodies. 7 1 


Ihbeſe are the principal Proper- 
ties, with which this Ether muſt ne- 
ceflarily be endued; which l thought 
fit to mention, beſdre F thew! the 
Manner in which) it yes the Mo- 


When 


_—_ of the Muſcles. © 


Axial Ofcoxonr. Ig ; 


When by the Power of the Will 
a Mee Motion is excited in the 
#ther, in thoſe Ends of the Netves 
which 1 terminate in the Brain; 'that 
Motion is in an Inſtant propagated 
throꝰ their ſolid and auen Cap ib 
lamenta to the Membranes of 7 
Muſcles, and excites a like Motion 
in the Xthet lodged within, thoſe 
Membranes ;_ and a vibrating Mo» 
tion raiſed in the Ether within the 
Membranes, increaſes its expanſive 
Force; an Increaſe of that Force 
ſwells the Membranes ; 4 Swellin g 
of the Membranes cauſe es 4 Con- 
traction of the fleſh Fibres; and 
that Contraction, a Motion in the 
Parts to which ths Extremities of 
the Muſcles are faſtened. Thus the 
Limbs and other Parts of Animals 
are moved by their Muſcles, each 
of which has its two Ends faſtened 
to two Bones, whereof one is al- 


ways more moveable than the o- 
N ther 3 


gs A uit le 


ther; on-which Account, when its 
fleſhy Fibres are ſhortened. by; the 
ſwelling of the Membranes, the 
more moveable Bone is drawn to- 
wards that which is more faxed, by 
means of an intervening Joint upon 
which it turns. 3 
As ſoon as the Will ceaſes to act, 
the vibrating Motion of the Ether 
cauſed by that Action ceaſes; in 
like manner as the Pulſes of the Air 
cauſing Sounds. ceaſe, on a Cefla- 
tion of the. Tremors of ſonorous 
Bodies, by which they. are excited; 
and a Ceſſation of the - vibrating 
Motion of the Æther, cauſes a Di- 
minution of its expanſive Force; 
and a Diminution of that Force, 
gives an Opportunity to the dilated 
Membranes to contract, by the at- 
tractive Powers of their Parts, and 
thereby to e the fleſhy Fibres. 
Another Cauſe of the lengthening 
of the fleſuy Fibres and N 
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of a Muſcle, is a vibratinſy Motion, 
excited in the Æther lodged in the 
fleſhy Fibres by their Contration: ; 
For that 2 4 Motion will in- 
creaſe the expanſive Force of the 
Ether, and that increaſed Force will 
lengthen the Fibres, the very In- 
ſtant the Cauſe which contracted 
them ceaſes to act. Theſe two 
Forces added together, make the 
whole Force whereby a contracted 
Muſcle is dilated: For the Experi- 
ments above-mentioned fully prove, 

that the Soul has no immediate 
Power over the fleſhy Fibres, Thus 
the Muſcles of An are moved 
by the Ether, when put into a vi- 
* Motion by the Power of the 
Will. 

hive Weit that Heat, punctures 
or Wounds, and Ligatures on the 
Nerves in che Inſtant they are made, 
have a Power of contracting the 


Muſcles: And from the Effects of 
N 2 vomiting 


the ſubtile and actiye Particles of 
ſome Bodies have a like Power: 


| = at vibrating Motion. The vi- 


e a ging Nee | $ 
and ſome nd par we learn, that 


B 
ſince all theſe Things, 3 
ferent they are in genen 1 do 
notwithſtanding produce th 

Effect which the Will Aug they 
muſt do it in Eu 49 Manner, that 


is, by exciting a vibrating Motion 
in the Ether within the Nerves 


and Membranes Tg the Muſcles. 
And c the 8 t 


+, * E * 2 
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+ hag 1. The öden of the Mu 7 
cles becomes weak, either from too 
weak a vibrating Motion af the 
Ether in their Membranes and 
Fibres; or an Unfitneſs in the 
Membranes and Fibres to be moved 
vich Vigour by a due Degree, of 


ratin 83 Motion excited by a given 
ä © Forces 


Animal, OEconony, 10 
"IO becomes weak, when-the . 
ther becomes rare; and the Ether 
becomes rare, when the Membraues 
and Fibres. become denſe, from 
Moiſture ſoaking into their Pores, 
from Compreſſion, or other Cauſes. 
And the Membranes and Fibres be; 
come unfit to be moved with Vi- 
opr, when they are rendered ſtiff 
— e, 00 hard 1 e er 

les, 


„% * 2. dads wk ger has 
ſtronger by moderate Exexci Fot 
the expanſive Force of the Ether 
muſt be enereaſed before it can 
move the Muſcles; and a frequent 
Increaſe of this Force in Miſcles 
much moved, muſt of Neceſſity in · 
creaſe both their — and 
Strengths. Hence labouring Per- 
ſons — larger and ſtronger Muf- 
cles, than Perſons, who; lend ela 
n and inactive Liſe. bs... - 
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5 br oy Blood: ele Ua 
a Maſe, 4 preſſed forward by the 
Force of its Contraction; but after 
a Maſcle is contracted, if; it be kept 
in that State by the conſtant Action 
of the Force which contracted it, 
leſs Blood will flow through it im 4 
given Time than did before: Fot 
the Blood-Veſſels inter woven in the 

Membranes, are compreſſed and 
contracted by the ſwoln Mem- 
branes and enn and hardened 
Fibres: And this Contraction of 
the Veſſels, while it is exerting, 
preſſes the Blood forward; but af- 
terwards hinders the Blood from 
flowing throu ons the Muſcle in that 

regis it did before. Hence Ex- 
i e . by the Motion of 
the Muſcles, accelerates the Mo- 


tion of the Blood; and Cramps and 
other 2 Convullions retard 


it, 


5 4. et ofa f 
de may be but little altered by ita 

Contraction: For if the "Contiacs 
tion of the fleſhy Fibres. be neatly 
equal to the Swellin g of, the Mem- 
branes, its [Magnitude will conti- 
nue much the ſame; Oy . 5 
gare be chan ged. i 


T7 
Cor. 5. The Forces of corre- 


ſponding Muſcles in healthful Bo- 
dies, are meaſured by their Weights, 
and the Strengths, of the vibrating | 
Motions of the 0 in _, ta- 
ken together. 


Cor. 6. If a reale of dis 
vibrating Motion of the Ether in 
the Nerves and Membranes of one 
Part of a Body, be attended with a 
Diminution of its vibrating Motion 
in the Nerves and Membranes of 

other Parts ; then it may be in the 
Power 


2 


+l 
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Power of Art to quiet a Diſturbance 


in one Part, by raiſing a ſtronger 


Diſturbance in another: As by 
Rliſters, Cauteries, and other power- 


ſully ſtimulating Bodies, applied to 


one Part of a Human Body, ve 
often relieve Pain, and quiet con- 
vullive Motions in other Parts of 


It. 
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ROPOSITION IX. 
*HE bal 1 3 Arteries 
. of Circu+ 
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nl 1 
- ; e 


3 f 


ia x” has 3 um Ex- 
ents and Obſervations: For 
e has ſhewn, that the Blood flows 
out of the Tiunk of the Vena cava, 
into the right Auricle of the Heart; 


4 


wp 
* 


out of that, into the right Ventricle; 


thence, thro the Lungs, into the 
left Auricle and Ventricle; out of 
the left Ventricle, into the Aorta; 
whoſe Branches convey. it to all 
Parts of the Body, and 
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the ſmalleſt Branches of the Veins; 
out of which it paſſes into Branches 
ſtill larger, till at laſt, by the Jena 
cava it is brought back to the 
Heart. And this Motion ef the 
Blood from and to the Heart, is 
called its Circulation, or Circular 
Motion. e 

The Heart and Arteries act upon 
the Blood, in generating and keep- 
ing up its Motion, in the following 
Manner. When the Aurieles are 
filled with Blood by the Veins, the 
right —— the Vena cava, and 
the 1 i -Þ ilmonary Vein, 
they bn at one and the 
ſame Time, and preſs the Blood 
which they contain into the Ven- 
tricles; and when the Ventricles 
are filled with Blood, they likewiſe 
contract at one and the ſame Time, 
and preſs the Blood which they con- 
tain into the Arteries; the right 
Ventricle into the Pulmonary Ar- 
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„and the leſt into the Aurta. 
The Arteries are dilated by the 
Blood, forcibly preſſed into them 
by the Ventricles; and as ſoon as 
the Ventricles are emptied, and 
their Contraction is over, the di- 
lated Arteries contract, and preſs 
the Blood forward into the Veins. 
And thus the Motion of the Blood 
is generated and kept up, by the 
Forces of the Heart and Arteries. 
The Blood is kept from regurgie 
cating, by. the Valves of the Heart 
and Veins. The Valves at the 
Entrance of the Auricles into the 
Ventricles, open when the Auricles 
contract, and permit the Blood to 
flow into the Ventricles; and ſhut 
when the Ventricles contract, and 
prevent its Return into the Au- 
ricles. The Valves at the Origins 
of the Arta and Pulmonary Arte- 
ry, open when the Ventricles con- 
_—_ and ſuffer the Blood to flow 
O 2 into 


108 A Treatiſe of the ' 
into the Arteries; and ſhut when 
the Arteries contract, and hinder it 
from flowing back into the Ventri- 
cles. And the Valves of the Veins 
open to let the Blood move forward 
towards the Heart; and ſhut to pre- 
vent its Return into the Arteries,” 


Gr I. The two Ventricles of the 
Heart throw out equal Quantities of 
Blood in each Syſtole : For they al- 
ways contract together; and there- 

fore if they threw out uriequal 
Quantities, more or leſs Blood 
would flow into the Lungs, than 
flows out of them, in a given Time: 
Which muſt of Nec * war ww 
88 End t to Life. 


Cor. 2. As much Wow — 


thro each Ventricle of the Heart, 
and thro the Lungs in any Time, 


as flows thro all the reſt of * _ 
in chat Thi 75 © 


- Animal OEconomy. 209 
1c Cor. z. The Arteries have a Pulſe, 
and the Veins no Pulſe: For the 
Arteries have a fron er muſcular 
Coat than the Veins, on account 
of their ſuſtaining a greater Preſ- | 
ſure; againſt their Sides from the 
Blood forced into them by each 
Fyſtole of the Heart; and they ſuſ- 
tain a greater Preſſure againſt their 
_ Sides than the Veins, from a greater 4 
Quantity of Blood lying before _— 
them, which gives a greater Re- Af 
ſiſtance to the Blood forced into 
them by the Heart. Now the Sides | 
of both Arteries and Veins being 1 
ſoft and dilatable, it is evident, that Kite 
the whole Syſtem of Veſſels muſt [0 
ſwell, when Blood is forcibly preſ- 
ſed intoit by the Heart initsSyltole, 
and endeavour to contract again, 
when the Force of the Heart ceaſes 
to act in its Diaſtole: But when the 
Arteries and Veins begin to contract 
after every Syſtole of the Heart, the 
4235 Arteries, 


Arteries, * bb 8 
their — over the 
Veins; and by preſſing Blood 


into-chem; hinder them from con- 
tracting: Therefore the [Arteries 
by dilating and contracting, have 
a Pulſe; and the Veins for want of 
this alternate Ry rag no 
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n e of the Bloods 


"+ leſs in the Sum of the Branches 
pf both Arteries and Vems, than the 

felocity in their reſpettrve Trunks; 

aud the Velocny is leſs in the Veins, 
e in their. een Arterees. 


For it hun besteigen 
ing the Veſſels, that the Branches 


of an IP or Vein taken all to- 
gether, 
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gether, are wider than the Trunk 


out of which they ariſe; and that 
the Veins are wider than their cor- 
the Prop ſtion is — by the 5th 
Corollary of the 54 Propoſition. 


Wen BY "Hence it \ that the 
Velocity of the Wee 
leffenca/ in the. Arteries from their 


Trunks to their ſmalleſt Branches; 5 
and increaſed continually in the 
Veins from their ſmalleſt Branches 


quence, chat the Velocity, is leaſt in 


; a Ji 4 


Y 4 4; 
af «> + 


* 3 Velocity hp 

mr is leaſt in the ſmalleſt 125 
6 es of the Arteries and Veins; it ne+, 
ceſſarily follows, that the Blood will 
be mote liable to be obſtructed by 


Cold and other Cauſes, i in its 


u A maus of be 


this” rhoſe Veſſels than thro! tay 
ochers. * rm SY Aan 2 40 d 
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T* E Velocity of the Bled in one 
and the ſame Artery,or ¶ in, is 


the ſame bath in the Hole and Dia- 
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 "*For wn 0 Veins have noPulſe; 
the Blood muſt neceſſarily flow thro' 
them with the fame Velocity when 
the Arteries are dilated, and when. 
they are contracted; which it could 
not do, if it moved faſter through * 
the Arteries when they are 5 
than when they are contracted; 

the Syſtole of the Heart, than in bs 
Diaſtole: And therefore the 1990 
fron ib ti _— 


ole e the Heart ; when the Arteries 
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cue. k. Hence it appears, that 
while the progreſſive Motion of the 
Blood continues the ſame; the Force 
which generates this Motion, "muſt 
by its conſtant Action cotitirwally 
Ine we" as much Motion as is de- 

royed by the Reſiſtance of the in- 
ternal Surface of the whole Syſtem of 
Blood-Veflels; otherwiſe it would 
be impoſſible, that the Velocities of 
the Blood in the ſame Veſſels ſhould 
be the ſame in the Syſtole of the 
Heart, and in its Diaſtole; when the 
Arteries are dilated, and when they 
are contracted. 

This will not appeat Range oF 
when ve conſider, that there are 
other Morions in Nature which are 
uniform, notwithſtanding the con- 
ſtant Action of a given moving 
Force, Of this kind is the Motion 
of a Ship, generated by a Wind 
blowing a and nin; ; 
which Motion is at firſt accelerated, 

1. 3 — 


is 


. uniform Action — 4. U Wind: 
And after that, it continues uniform, 


Weight in Water; and after that, 
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114 4 Treatiſe of the 
till as much Motion is alt 

communicated. to the Water and 
Air by the Ship — along; as 


enerated in it 


notwithſtanding the conſtant Acti- 
on of the Wind Of this kind alſo, 
is the Motion of a Body deſcending 


in Water; which Motion is accele- 


rated, till the Motion communica- 


ted to the Water by the deſcending 


Body, becomes equal tothe Motion 


enerated in the Body by the con- 
= and uniform Action of its 


the Motion continues uniform, not- 


withſtanding the conſtant A 
is 18 258 
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"! 1» Propostrron xl. 
5 2 Vebeities of the Bliod im 


the ci ing Blood-Veſſels 
of heatebful ores ſituared alike with 


reſpect to the Horizon, are in rhe 


cate Ratios of the Dis ers 
of thoſe ln te zan V. v: 2 
D. d. 


For from is Aude 5 0 the IN 
of the cor 7 dio Parts 
of human Bodies we learn, that 
their Syſtems of Blood-Veſſels have 
the ſame Number of correſponding 
Veſſels; and that . 8 


Veſſels have like Situations and Ca- 


pacities; in Bodies ſituated alike with 
reſpe& to the Horizon, that is, any 
two correſponding Veſſels are ſitu- 
ated alike with reſpe& to the * 

* Td 4. 


the Veſſels, and their Capacities 
are vs the Capacities of the whole 
Syſtems. 10 6 n; 
The Forces of the Hearts of hu- 
man Bodies are as their Weights, 
and as the Strengths of the vibta- 
ting Motions of the Ether in their 
N 1 * grape. we taken to- 
er, by Cor. 5. 8. But 

* Strengths of A ee Mo- 
tions of the Æther, ſetting aſide 
the Power of the Soul and other di- 
ſturbing Cauſes, are as the Heats of 
the Hearts; and the Heats of the 
Hearts, as the Heats of the Blood; 


and the Heats of the Blood arc 


maometer: And therefore, * 


much the ſame in all healthful Bo- 
dies, as I have found by the Ther- 


other diſturbing Cauſes, the Forces 
of the Hearts are as their Weights, 

The Weights of the Hearts of a 
ſtr ong Man and a Child newly born, 


— 


Veſſels, or as the Ca 


were as 16 and 1; the Diameters 
of their Auortas as 2 and 1; and the 
Lengths of their Bodies as 4 and 1: 
Now ſince the Lengths of corre- 
ſponding Blood Veſſels are as the 
Lengths of the Bodies, and the 
Diameters of correſponding Veſſels 
as the Diameters of the Aorta in 
Bodies ſituated alike with reſpect to 
the Horizon; it is evident from this 
Inſtance, that the Weights of the 
Hearts are as the Capacities of cor- 
reſpondin ding Veſſels, or — Capes 
Cities of Ae whole Sy ſtems, in Bo- 
dies ſituated alike — oh to 

the Horizon: And therefore the 
Forces of the Hearts, when they 
are not diſturbed by che Power of 
the Soul or —— — — — the 
Capacities of Blood- 
fle — neuf the 
whole Syſtems in Bodies ſo ſituated; 

and the Forces generating the Mo- 


tions'in 0 — 


+4. 
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as the Capacities of thoſe Veils 
arid by. Conſequence, as the whole 
Forces of their Hearts. Moreover 
if it be conſidered, that the Syſtem 
of Blood-Veſſels Wells or contracts 
zs the Force of the Heart is increaſed 
or leſſened by the Power of the Soul; 
= or Cold, -er mane mo and 
the contrary, that the Force of 
Senn is increaſed or leſſened, as 
the Syſtem ſwells or contracts by 
Heat or Cold; no Doubt can be 
made, but that the Forces af the 


Hearts arc ever proportional. to the 


| Capacities of their Syl- 
tems of Blood-Veſſels; and that 
the Forces g generating the 1fotions 


in correſponding els, are as the 
whole Forces of their Hearts in Bo- 
dies ſituatedaalike with AN the 
Horizon. 

And theſe Things being true, * 
Propoſition is true, by the F C 
4 of the Fourth ts 
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Gir. 1. Hence it appears, that 
the Velocity of the Blood increaſes 
_ continually from the Birth, till Bo- 
„ 


and aſterwards, it increaſes or lellens 


in the ſame Bodies, as their Syſtems 
of Blood - Veſſels ſwell or contract, 


either from an Inereaſe or Diminn- 
tion of the or a Diminu- 


den or Incacale of che Denſity of 


the Blood. 


Cor. 2. When: healchfat Bodies 


cat alike with reſpect to the 
Horizon, and their Hearts are free 
from the Influefices of diſturbing: 
Cauſes; the Velocities of the Blood 
in correſponding Blood Veſſels, are 
in Ratios 
quadruplicate Ratios of the Quan 


uties of Blood contained in their 
whole Syſtems of Blood Veſſels di- 


rectly, Td of the ſubquadruplicate 


Ratios of the Lengths of the Bo- 


dies inverſly. For the Heat of the 
| Blood 


of the ſab- | 


| Blood: is the ane in Bodies under 
6 Ihave found 
polar Thermometer, and age 
ntly its Denfiry is 4 
grate io: of the Blood being gi- 
4s the Capacities of correſpond- 
ing Blood-Veſſels-will be as the 
Quantities of Blood contained in 
them, or as the Quantities contain- 
ed in che whole Syſtems; therefore, 
putting Q. and q 1 the Quantities 
contained in two whole Syſtems, D 
and d for the Diameters of an my 
correſponding: Blood - Veſſe 
thoſe Syſtems, and L and-1 for _= | 
GS: of the Bodies, D*L will be 
to.d'l as Q to q, the Lengths of 
| correſponding Blood-Velſclsi in dif- 


ferent Bodies being as the Len 
of the Bodies e So 


„Dis to yd as / 7 to ro „: By 


this Propoſition, V. V:: D. yd; 
Aud eee in Bodies under the 
0 Ci ir- 
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Corollary, nn ie 
Cr. z. If two healthful Bodies of 
equal Lengths, or one and the ſame 
Body at two different Times, be ſi- 
tuated alike with reſpect to the Ho- 
rizon, and their Hearts be free from 
the Influences of diſturbing Cauſes; 
the Velocities of the Blood in any 
two correſponding Blood-Veflels of 
the two Bodies, or in any one and 
the ſame Blood-Veſlel of the fame 
Body at two different Times, will 
be in the ſubquadruplicate Ratios of 
the whole Quantities of Blood con- 
rained in the two Bodies, or in the 
ſame Body at thoſe different Times, 
by the laſt Corollary: If LI; then 


vill V. v:: G. q. Oe 
That the Velocities of the Blood 
as they are expreſled in this CoroF- 

=. lary, 


e | = | £3 | F | 
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lary, may be found out more eaſily, 
I have added the following Table: 
Which in the two Columns under 
Q, contains different Quantities of 
Blood; and in the two Columns un- 
der V, different Velocities expreſſed 
in the biquadrate Roots of thoſe 
Quantities. For Inſtance, if the 
Quantities of Blood in two diffe- 
rent Bodies of equal Lengths, or 

in one and — e Body at two 
different Times, be as 20 and 18; 
the Velocities in the correſponding 
Blood Veſſels of the two Bodies, or 
in the ſame Blood-Veſſel of che 
ſame Body at different Times, will 


be as the Numbers 21147 and 
20598, if the Bodies be under the 
Circumſtances fo ppg. in as . 
rollary. 


Ps 
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Cor. 4. If the Diameters of cor- 
reſponding Blood - Veſſels be in the 
ſubduplicate Ratios of the Lengths 
of the Bodies; the Velocities in 
thoſe Veſſels will be in the ſubqua- 
druplicate, and the Capacities of 
the whole bene in the duplicate 
Ratios of the Lengths of the Bo- 
dies. If D. d:: L. yl; then will 


V. v:: L. 1, and DL. d N.. 


From the Inſtance mentioned in 
the Proof of this Propoſſtion it is 
evident, that theſe Proportions of 
the Diameters of correſponding 
Blood-Veſſels, and of the Capacities 
of the wholeSyſtems, obtain in ſome 
Bodies when ſituated alike with 
reſpe& to the Horizon; and it is 
as certain, that they do not obtain 
in all Bodies ſo ſituated; becauſe of 
Bodies of the ſame Length, ſome, 
from a different Uſe of the Non- 
naturals or other Cauſes, have larger 


Blooy 


Aniyal Ofconour. 
Blood-Veſſels than others: Now 


if theſe Proportions be obſerved in | 


the moſt perfect and beſt [roger 
tioned Bodies, [they will 175 


Lengths, Tal thoſe of each. 
Lena! one - 26 70 another, when 
be. ſituate | alike with reſpect 

e * Horizon, that is, the mean 
— of correſponding Blood- 
Veſſels of Bodies of different 
Lengths ſo ſituated, Mean 
being taken from a conſiderable 
— of Diameters of corre- 
ſponding W of Bodies 


of the Length. will be in the | 
the mean Capa> 
cities of the whole Syſtems in the 


fabduplicate, ; an 


duplicate Raios of the Length 
of the Bodies: Otherwiſe 7255 
could be no Regularity, no Unifor- 
w eee in the e i 


1 


obtain in all Bodies of different 
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« | Eher La . 
602783 3660 ¹l 
Gai 4 7272976 5 8 þ 
rt 2 42 77664 . | 
| 362449 1296 Nast 
1302340 90000 . 
4244214 576 e 
nee — 324] $4 115490 


This Table contains in hi fut 
Column, the Lengths of Bodies in 
Inches ; in the fecond; the true or 
mean Velocities of the Blood i in the 
correſpondin Blood-Veflels of Bo- 
dies ſituated alike with reſpect to the 
Horizon ; and in the third, the 
true or mean Capacities of the 
whole Syſtems of Blood-Veſſels of 
Bodies of thoſe Lengths. For In- 

ſtance, 
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ſtance, the true or mean Velocities 
of the Blood i in the a 


Blood-Veſſels of Bodies alike ſitu- 
ated, whoſe Lengths are 72 and 36, 


are as the Numbers 2913 and 2449; 


and the true or mean Capacities 
of their whole Syſtems of Blood- 
Veſlels, as the Numbers 4 * Ks, 


Cor. 5. If the Diameters "4 cor- 


ſponding Blood-Veſſels of Bodies 
ſituated 

Horizon, be as the = Power of the 
Lengths of the Bodies; the Velo- 
Cities in thoſe Veſſels will be as the 
power; and the Capacities of the 
whole $ yſtems, and Quantities. of 
Blood if the Forces of the Hearts 
are not diſtitrbed, as the 2=+: Power 
of the Lengths of the Bodies, that 
is, V.v L.. E, and D- L. d'1:: 
I.. T.. and Q. L.. * 
if D* L. 41. N So . 


ike with reſpe& to the 


. 
% 1 FB > 
. % 
** 


the Numbers 10 and. 1. I 


ay „ malt te 


For Exam le, If the Diameters 
of correſponding Veſſels be in the 


ſubtriplicate Ratios of the mop 


of the Bodies, and the Len 

the Bodies be 72 and 18; Ve 
locities will be as the Nitmbers 63 
and 5o ; and the Capacities of the 
Syſtems and Quantities of Blood, as 


. 


*. 


PROPOSITION XIII. 


aj E Veloities of the Bled ; in 
4 the correſponding Blood-Veſſels 
of healthful Bodies ſuuated alike with 


reſpect to the Horizon, are in Ratis 


compounded of the ſimple Ratios of 


the Magnitudes of the Duantities of 


Blood — out of their Hearts in 


one Hyſtole directly, and of the 25 
pop Ratios of the Diameters of thoſe 


Veſſel and of the ſimple Ratios + the 
„ 8 


Kade Mag | 
ties of Blooed th rior ber of the Heart 
of 00 Bodies in one Syſtole, and T, 

t the err one el, 17 * 2 


V. 1. 8 


For the Velocities of the Blood 


in any two correſponding Blood- 
Veſſels, are directly as the Spaces 
deſcribed by the Blood in the Times 
of one Syſtole, and inverſiy as thoſe 
Times: But the Spaces deſcribed by 


the Blood in che Times of one Sy. 


tole, are as the Magnitudes of the 
Quantities of Blood which flow in- 
to thoſe Veſlels in the Times of one 
8 yſtole apply d to the Orifices or 
3 of the Diameters of the 


Veſſels; and the Magnitudes of 


thoſe Quantities are as the Magni- 
tudes of the Quantities thrown out 
of their Hearts in one Syſtole, if the 


Bodies be ſituated alike with 9 


R f 
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to the Horizon: And therefore, the 
Velocities in the correſgondin 
Blood-Veſſels of Bodies ſo fituated, 
are in Ratios compounded of the 
ſimple Ratios of the Magnitudes of 
the Quantities of Blood thrown out 
of their Hearts in one Syſtole direct- 
ly, and of the duplicate Ratios of the 
Diameters of the Veſſels and of the 
ſimple Ratios of the Times of one 
Syſtole inverſly : Which was to be 


proved, 


Cr. 1. If the Magnitudes of the 
Quantities of Blood thrown out of 
the Hearts of two Bodies in one Syſ- 
tole, be as the Capacities of any two 
correſponding Blood Veſſels; the 
Velocities in thoſe Veſſels will be 
as the Lengths of the Bodies direct- 
ly, and as the Times of one Syſtole 
of their Hearts inverſly. If K. K:: 
D' L. d'; then will V. v:: 1. T. 


This 
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This Corollary obtains in Bodies 
which are ſituated alike with reſpect 
to the Horizon, and whfole Hearts 
are not influenced by diſturbing 
Cauſes : For the Hearts of Bodies 
under theſe Circumſtances; will 
throw out in each Syſtole Quanti- 
ties of Blood whoſe Magnitudes are 
qual to the Capacities of their 
entricles; but the Capacities of 

the Ventricles are as the Magni- 
tudes of the Hearts ; and the Mag- 
nitudes of the Hearts are as their 
Wei gu (for I have found their 
Denſities to be ſo nearly equal, that 
their Differences may be neglected) 
and the Weights of the Hearts are as 
their Forces; and their Forces as the 
Capacities of correſponding Blood - 
Veſſels by the Proof of the 1 22h Pro- 
Poſition; and therefore K. K:: DL. di. 


Cor. 2. The true Times of one 


Syſtole of the Hearts of regular and 
I | well- 


132 A Treatiſe of ibe 


4 well-proportioned Bodies af diſh 
rent Lengths, and the mean Times 


of one Syltole of the Hearts of all 
Bodies of different Lengths, each 
Mean being taken from a conſider- 
able Number of Bodies of the ſame 
Length, are, when the Bodies are 


ſituated alike with reſpect to the Ho- 


rizon, and their Hearts are free from 


the Influences of all diſturbing Cau- 


ſes, as the bi ate Roots of 
Grhes of the Fengthe ofthe Bodies 


that is, T. bir . For in theſe 
Caſes, V.v :: L. I by the 4th Co- 
rollary of the 12th Propoſition, and 


* 1 = by the preceding Coral 


1215 this Prop tion; and word 
= "I: . 7 hence T. t 


12 n 


PR o- 


e/porideng Blood-V/oſebs 
beakbfuli Bodies ſuttratetd altkt 225 2 


Heli to the Horizon, ane in Ratios 


compounded, of the youre Natius of 


tbe Mag the Quantities of 
Blood len ous of ther Hearls in 


one Syſtole, and of the ſimple Rats of 
the Numbers of their Pulſes in a given 
Time, diretily ; and of. the  duple 
77 he Deampters of thoſe 
Numbers of 27 Pale m in a given Tims 


of two. Ate Boaters ſituated alile 
with repel} It Hoc STE 
| Prof 
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Prof by EXPERIMENTS. 


Took the Pulſes in a Minute, 
and meaſured the Lengths, of a 
great Number of Bodies; I took the 
Pulſes when the Bodies were fitting, 
that they all might be ſituated alike 
with reſpe& to the Horizon; and in 
the Morning before Breakfaſt, that 
their Hearts might be as free as poſ- 
ſible from the Influences of all diſ- 
curbing Cauſes : And when I had 
got a very large Stock of Obſerva· 
tions, I took the Means of the Pul- 
ſes, each Mean from a conſidera- 
ble Number of Bodies of the ſame 
Length; and found thoſe Means to 
bo nearly as the biquadrate Roots 
of the Cubes of the Lengths of the 
Bodies inverſly, that is, nearly as 
the mean Times of a Syſtole of their 

FO inverſly, by Cor. 2. Prop. 13. 
And 
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And ſince the mean Numbers of 
Pulſes in a Minute of all Bodies, are 
the true Numbers of Pulſes in a Mi- 
nute of ſingle Bodies of the ſame 
Lengths which are regular and well- 
roportioned; the Numbers of Pul- 
es in a Minute of regular and well- 
proportioned Bodies taken ſingly, 
will likewiſe be as the biquadrate 
Roots of the Cubes of their Lengths, 
that is, as the Times of a Syſtole of 
their Hearts inverſly, by the afore- 
| faid Corollary, Now ſince in theſe 
Inſtances, the Numbers of Pulſes in 
a Minute are inverſly as the Times 
of one Syſtole, and ſince there is no 
apparent Reaſon why this Propor- 
tion ſhould not be univerſal ; I ſhall 
therefore conclude, that it is ſo: 
And that in all Bodies, P. p:: =. - : 
But by the laſt Propoſition, V. v:: 


D*T* Tt And therefore, W. 328 | 
KP kp 3 eee Op IIS 
D * To 


To ſhew the near Agreement of 
the Pulſes from Obſervation with the 
Pulſes by the Theory, I have added 
this Table; which contains in the 
firſt Column, the mean Ages of 
growing Bodies hen they arrive 
at the Lengths in Inches ſtanding 


TY over 
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Column; in the third Column, the 
mean Numbers of Pulſes in a Mi- 
nute in the Morning before Break - 
faſt when the Bodies were fitting; 
and in the fourth Column, the Num- 


bers of Pulſes in a Minute ſuppoſing 


them to be inverſly as the biqua- 
drate Roots of the Cubes of the 
Lengths of the Bodies, and mak- 
ing 65 the firſt Number in the third 
Column found from Obſervation, 
the firſt Number in this, ” In mak- 
ing this Table, I neglected FraQtions 
which were not near an Unit, and 
put an Unit inſtead of thoſe which 
wa ow 

It may be ered; OY the 
Number of Pulſes from Obſervation | 
of a Child newly born, falls conſi- 
derably ſhort of the Number of 
Pulſes by the Theory. The Pulſe 
of a Child newly born can ſcarcely 


be perceived. 1 have oſten tr yd to 


4 


over againſt them in the ſecond 


438 4 Treanſe of the \ 
feel it and count its Numbers in a 
given Time, but never ſucceeded: 
Once I reckon'd 1 50. Beats or more 
in a Minute in a Child ſeyen or eight 
Days old. And thereſore, though 
I have made 130 the mean Number, 
yet I cannot Js £5 e it is _ true 
mean Number; git to 
be ſo, its falling ſo —_— ſhort of the 
Theory, may in ſome meaſure be ac- 
counted for from the Nature of that 
Cauſe which diſpoſes Infants to ſleep 
almoſt perpetually; which Cauſe, by 
weakening the vibrating Motion of 
the Ather in the Nerves and Mem- 
branes of the Heart, muſt neceſſa- 
rily make the Pulſe lover chan it 
een would be. 125 


; * 15 The Velocities of the 
Blood in the n Blood- 
Veſſels of Bodies, which are ſitua- 
| ted alike; with reſpect to the Hori- 
2on, and whoſe cs 
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ſes, are in Ratios compoun ded of 
the Ratios of the Lengths of tlie 


Pulſes in a given Time: For in this 
Cale, the Magni 
tities of Blood throw n out of the 
Syſtole, are as the Capacities of cor» 
reſponding Blood-Veſſels, that is, 


* 


er. 2. The Velocities of the 
Blood in the correſponding Blood+ 
Veſſels of healthful Bodies of equal 
Lengths, when they are ſituated 
alike with reſpe& to the Horizon, 
and their Hearts are free from the 
Influences of all diſturbing Cauſes, 
will be as the Numbers of their 
Pulſes in a given Time, by the laſt 
Corollary ; -# which, when L =1, 


d . 5 ; 
:: D' L. dl; and therefore,. V 
e ene 1 y Yo 
; ; 7. . 4 4 
: = { 
* a ** N * * © 7 I © 5 n * 2 4 5 LT 
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will 


5 2 


che Influences of all diſturbing Cau- | 


Bodies and of the Numbers of their 
des of the Quan» 


V. v vo P. p. The ſame Proportion 
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%%, ais of cha: 1 
will obtain in one and the fame Bo- 
dy at two different Times, if the 
Body at thoſe Times be ſituated 


| j alike with reſpe& the Horizon, and 
nis Heart be free from the Influences 
4. of all diſturbing Cauſes :- For the 


= fame Syſtem having different Mag: 
i nirudes at- different Times, may b 
conſidered as two Syſtems of equal 
Lengths. Bf 
Cor. 3. The Quantities of Blood, 
which in a given Time flow.thro' 
the correſponding Blood-Veſſels of 
healthful Bodies ſituated alike with 
reſpect to the Horizon, when their 
Hearts are free from the Influences 
of all diſturbing Cauſes, are in Ra- 
tios compounded of the Ratios of 
the Quantities of Blood contained 
in their whole Syſtems of Blood- 
Veſſels, and of the Numbers af 
their Pulſes in a given Time. For 
the Quantities of Blood which flow 
thro' correſponding Veſſels in a gi- 
* . 
2201 
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ven Time, are as the Squares of the 
Diameters of the Veſſels, and the 
Velocities of the Blood flowingthro? 
them, taken together, that is, as D- 


V and d' v, or as Kę and kp, becauſe 


V. viß 2, or this Propoſition; 

ut K. _— Q q, the Denſity of the 

5 ood being giren; And therefore, 

rhe Quantities of Blood which flow 
thro? correſponding Blood-Veſlel 
in a given Time, * ve as . anc 


Pr. | 
The Quantities of Blood of a all | 
ſtrong Man and of a Child newly. 
born, are as the Numbers 16+and- 
1; and the Numbers of the Man's 
Pulſes in a Minute in the Morning, 
when he is ſitting, is 65 by the 
foregoing Table; and if the Num: 
ber of the Child's Pulſes in a 1dinute 
be 150, as it is there put down; the 
Quantities of Blood flowing , thro? 
the Lungs * Child 
d 
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according to Gli and Tabor] and 


the Numbers 104 and x7. Accord- 
ing to Tabor, each Ventricle of the 


Heart of the Man can contain 2 500 
Grains of Blood; and conſequently, 
when the Heart is not influenced 


by diſturbing Cauſes, will throw out 


5850000 Grains in an Hour: And 
ac Ventricle of the Heart of the 
Child will throw out 8437 50 Grains 
in the ſame Time. Therefore, about 
$35 and 120 Averdupois Pounds of 
Blood will paſs through the Lungs 
of the Man 40 of the Childin an 
Hour. 
on > the: Quantities of Rood of 
ſtrong well-proportioned Bodies be 
à Part of their Weights, (as they are 


if the Weights of e 
well - pr ioned Child. newly 
born, be 168 and 10+ Averdupors 
Pounds; the whole Quanriies « of 

cir 


Po 
4 


their Blood will be 14 Pounds and 
gof a Pound: And conſequently, as 
much Blood as is contained in the 
Body, will flow 59; times thro the 


Lungs of the Man, and 137 times 
thro che Langs of the Child, in an 


A = 

4 dener he Gael alike 
with Arche to the Horizon, and 
their Hearts be free from the In- 
fluences of all diſturbing Cauſes; 
the Quantities of Blood wh ich flow 
through their Lupgs or other cor- 
reſponding Parts in a giyen Time 
in Proportion to the whole Quan- 
tities of Blood contained in their 
Bodies, will be as the Numbers of 
their Pulſes in a given Time: For 
the' Quantities of Blood which flow 
through correſponding Blood-VeF- 
ſels in a given Time, are as 4 


2 by the laſt W 


QP 
E and I, are asPand p. bh: 
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PxOPOSITION XV. 


F Bodjes be ſituated ab ke wh 

reſpect to the Horizon ; the Dia. 
meters of correſponding Bbbodl. Laſſel 
will be proportional to the fifth Roots 
of the Squares of the Protlutts made 


by the Magniudes of the Duannies 


of Blood thrown ous of their. Hearts 
mn one Syſtole, and the Numbers of 


their Pulſes i in a given Time, that it, 


D.d::KÞ”. i TY : The Velooities in cor- 
reſponding Paſek will be as the fifth 


Roots of the ſaid Produtts, that is, V. 


v :: KP". Tpi: Aud the Forces of their 
Hearts as the fifth Roots of the fourth 
Powers of them, and as the Lengyhs 
of the Bodies talen r that + 45 


: PII. pal. | - 
. 
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For the Forces of the Hearts of 


3 reſpect to 


the Horizon, are as the Ca acities 


of cotreſ pondirig Blood-Ve! flels, by 
the Proof. of the 1 25 Pr — 


and the Lengths of corr 8 


Blood Veſſels are as the Le 
the Bodies, wherefore F. f. D'L. 41. 
And the ſame Forces by Cor. 4. Prop. 
4. are in Ratios compounded or the 
duplicate Ratios of the Veloce, 


and of the ſimple Ratios of the Dia- 


meters of thoſe Veſſels and of the 
Lengths of the Bodies, that is, F. 
fr: VDL. v dl: Bur by the 24% 


Propoſiti iron, 
therefore, F. tf: — * 


N 


Ae 


And x vill this Proportion of 


the Forces the firſt, we ſhall 


have D* L. d* 1::; 


whence D. d: ip? 
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Extracting the Squate Root of 
the laſt Analogy, vD. yd: K d. 


Ep”: But V. v:: „D. yd, by the 
1270 . tion: And, therefore. 


v: RP, i. 
And {quaring 1 the — Analogy, 


D d' :: KPꝰ. BB: But F. f::D'L. 
et: And therefore, F. f:: KP 7. 
rp l. 


Cor. 1. n of equal 
Lengths, or one and the ſame Body 
at two different Times, be ſituated 
alike with reſpect to the Horizon; 
the Forces of the Hearts of the two 
Bodies, or of the Heart of the ſame 
Body at thoſe Times, will be pro- 

ortional to the fifth Roots of the 
fourth Powers of the Products made 

by the Magnitudes of the Quanti- 
ties of Blood thrown out in one 
Syſtole, and the Numbers of Pulſes 
f | 


in 
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Or. 1. 4170 two Bodies of 1 
Lengths, or one and the ſame Body 
at two different Times, be ſituated 
alike with reſpect to the Horizon; 
and if the Hearts of the two Bodies, 
or the Heart of the ſame Body at 
thoſe Times, throw out in one Sy 
ſtole Quantities of Blood 1 5 5 
Magnitudes are equal, that is, if 
oy 5 and K=k: Then, D. d:: 


en bp), ae 
f pf. ry | | 
1432 Examples | 


Exam. 1. If from be Cant che 
Pulſe of the fame Body becomes 
twice as quick, as it is in thè Morn- 
ing vhen the Body is fitting, and 


its Heart is free from the In nieces 
& 28. 3 . 
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becomes greater than under the 

Circumſtances, from the Heart's 

throwing out its uſual Magnitude | 
of Blood in half the Time; that 
2 p , and K=k: 
of Then, by the ſecond Corollary of 
1 this Py opoſition, D and d will be as 
th the Numbers 13195 and 10000, V 
* and v as the Numbers 11487 and 
20000, and F and f as the Numbers 
17411 and 10000. This ſeems to 
be the Caſe of a grown Body heat- 
ed by an ardent Fever, or biolem 
Exerciſe, in which the Pulſe is great- 
er than it is ordinarily, and beats 

-_ _ about twice as faſt as it does in the 
| Morning, when the Body is ſitting 
and its Heart/is free from the Influ- 
ences of all diſturbing Cauſes ; and 
therefore, in a Body ſo heated, the 
Diameters of the Blood-Veſlels will 
be increaſed in the Proportion of 
13195 to 19900, the Velocity 4 

the 


2 * "R 
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140% to 19000, and the Force of 
the Heart in the) Proportion of 
17413 to 10900, ö 

am. 2. If the Pulſe of the ſame 
Body be quicker at one Time than 
at another, in the proportion of 80 
to v0; and if it be greater from the 


nitude of Blood in a leſs Time, that 
is, if P. p ;; 80,70; and Kak; 
Then, by the ſecond Corollary of 
this Propoſazon, . D and d vill 5 as 
the Numbers 10549 and 10000, V 
and V as the Numbers 10270 and 
10000, and E and f as the Num- 
bers 11127 and 10000. The Pulſe 
is quicker and greater in the 
ternoun, than it is in the Mori 
and from many Obſervations, 1 
ing one Hour with another of thoſe 
two Times, it is quicker in grown 


Boule one with W in the Pro- 
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Veſſels of the fame 
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Body will be pteater 
in tle Afternoon than 
in the Vierning, ta 
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king one Hour with 
another, in tlie Pro- 
portiöfl of 10 40 to 
10086 the Velbci- 
ties in the Veſſels will 
be greater it the Pro- 


portion of 10 2700 to 
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in the Proportion of 
11127 to ro. 

I have added this 
Table, to ſhew the Te- 
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(65167170 
[6617 1 


8. 
Pulſes 
a fot A. 
Paſſes 


of two healthful Men A 


and 


the. 


——_—_— 


ot B. 


nour of the Pulſe at 


different Hours of the 


Day; it contains the 
Numbers of Pulſes in 


therefbte, the Dia. 


of the Heart greater 
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uud BB, when fitting, as the ſeveral. 
Houts from. eight a Glock in the 


Morning to eleven at Night. Theſe 


Numbers, are Means drawn from a 


large Number af Obſervations; 


thoſe of A, from the 7 N 


of twelve Weeks; and thoſe of B, 


from the Ohſervations of three 
Weeks. A eat his Breakfaſt between - 


nine and ten, B his before nine; 
they both dined together at two, at 


which Meal R eat more plentifully 


than A; cee, eat aur or no 
Supper | 
From this T able i. it E Ga 
the Pulſe is ſlower in the Morning, 
than at any other Time of the Day; 
that it grows ſomething quicker. be- 
fore Breakfaſt, and a little more ſo 
after it; that it grows ſlower again 
before Dinner, and. quicker imme- 
diately after Dinner; 57 95 1 the 
Quickneſs — Meal, 
continues for about three or four 
0 Hours, 
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Hours, and cheap atlas * 
continues in that State, without 
any conſiderable Change, in Bodies 
which eat and drink nee Night, 
till they go to Reſt. 

Exam. z. If from ne Canſe the 
Pulſe of che fame. Body becomes 
quicker than in the Morning, when 
J Bal y is ſitting and its Heart is 

free — the Infſuences of all 4 
ſturbing Cauſes, in the Pr 
of 2 to 1; and if it becomes aller, 
from: the Heart's throwing out it! 
each Syſtole but a fourth Part of the 
Blood "hich it throws. ont in the 
Morning under the Circumſtances 
now mentioned, that is, if P. p:: 
2. 1; and K. K:: 1. 4: Then, by 
this Propoſetion and its firſt Corolla- 
ry, D and d vill be as the Numbers 
7578 and 10000, V and v as the 
Numbers 8705 and z0000, and F 
and f as the Numbers 35743 and 
10000. If this be nearly the 2 


ting, the Diameters of correſpond- 


ing Blood; Veſſels will be leſſened in 
the Proportion of 7578 to 10000, 
the Velocities in thoſe Veſſels will be 


leſſened in 1 8% 
E 


to 10000, and the Force of the 
Heart will be leſſened in the Pro- 
portion of 5743 to 1000. 
No / ſince in the Caſes mention - 
ed in this Example, in which the 
Force of the Heart is leſſened, the 
Skin is miich paler and colder than 
in a natural and healtliful State; and 
is extremely pale and cold in d 
Bodies, in which che Force of the 
Heart is wholly deſtroyed: And on 
the contrary, ſince in the Caſes 


which the Force of the Heart is in- 
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and warmer than in a natural and 
healthful State: We may from the 
Colour and Warmth of the Skin, 
moſt certainly judge of the Force 
of the Heart; and at the fame time 
ee, how as that Force gra ly leſ- 
ſens; the Compaſs of the Blood's 
Motion gra ally contracts; till at 
laſt, that Force wholly cealing to 
-a&, the Motion wholly ceaſes, even 
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77 40 amen . Fo- 
— in the Hides of the Blood 
; there — Number of cor- 
| /ponding Foramina n nh Sodes of 

Blood -Voffeb* 1 in all 


core 


3 Bodies, F this Diſcharge 


continues 
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mues a given Number of D 

— nt the Time of its Oe © 
ance Bodies be ſauated. alike with re- 
* to the Horizon; be Quumiries 
of one Diſe 2 75 of grown HBaalies will 

in ompounded, of the du- 
Plicate and bus Ratios of the 
Diameters of correſponding Blood- 
Veſſels, that is, putting C, c for the 
Dummies of one. Diſcharge. of two 
grown Boddes, : 0 „D. dvd. 


For. the whole. Quantities of 
Blood. diſcharg ed by two healthful 
Bodies in a given Number of Days, 
will be as the Quantities diſcharged : 
by any tyyo correſponding Forami- 
na in that Time; and the Quanti- 
ties diſcharged by two. correſpond- 
ing Foramina, will be as the Squares 

of their Diametem, and as the Ve- 
ls wherewith the Blood flows 
thro' them, taken together: But 
f Dian of two correſpond- 

why VU: ing 
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x56 


ing Foramina are as the Diameters 
of two correſponding Blood: Veſ⸗ 
ſels; and the Velociries whereyith 
the Blood flows thro the Farumina, 
pre as the Velocities ich © it 
flows through thoſe Veſſels: And 
therefore, the Quantities diſcharged : 
to correſponding Foramma, 
will be as the of the Dia- 
meters of two correſponding Blood - 
Veſſels, and as the Blood's Veloci- 
ties in thoſe Veſſels taken together, 
kat is, as D' V and d' vj or as D- 
D and d' yd, becauſe V. V:: D. 
vd, by Prop. 12. But the whole 
Quanrities of one Dilcharpe of two 
Hhealthful Bodies: ſituated 4 like with 
reſpect to the Horizon, are as the 
Quantities diſcharged y two cor- 
reſponding Foramina': And there 
| fore ©. DP. v 


{018 


I: x. If this Projaition be 
en is evident that ee 
| whic 
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Velocity of the Blood increaſes, 
while Bodies are Weng A is it 
will Hkewiſe incrfaſe, from ſort of 
the Foramma beiti g naturally ſmaller 
than others, on which Account the) 
will neceflagly, not all at once, b 
ſucceſſtrely, become large enough 
to let the Blood paſs chroug them. 


100 5125 "IC. 3 


che. 2. I "this Propuſetion be 
true, this Diſcharge III begi 
booneſt and be peels Ie Bo 
which have the largeſt Blo LV 
ſels: For it will begin when the Fo- 
ramiua are grown .cnough'to 
let the red Parts of the Blood (which 


are fig Pg) pals thro? 95 ; 


135 A Theatife.of e 
10 do this, in Bodies which have 


che Gee Blood-Veſlls:, Apdthe 
Quantities. of $99) Diſcharge: will be 
= 


e the Foraming are 
» and. the, 5 of; the 
War 


ne ec 


if * 1 \S; fn; 


N in grown, ms - - Proper: 
tioned Bodies of different Lengths, 
and its mean Quantities in all grown 
Bodies of different Lengths taking 
thoſe of each Length one vith 
another, will, if. this Propoſvion be 
true, be in Ratios compounded of 
the ſimple and the ſubq licate 
Ratios of the Lengths of the Bo- 
dies 3 the Diameters of — 
ing Blood-Veſldss in theſe Caſes, 
being in the ſubduplicare Ratios of 
as 2 ! 41} Of 12. 


0 21 * it ap at 
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Al Things which ſwell the Blood- 
Veſſels; and on the leſ- 
ſened by all Thin which contract 
them: And t - it will be in 
creaſed by parte increales'the 
Power of * and heats the 
Blood; and leſſened by whatever 
leflens the Power of the Heart, and 
_ cools: the Blood; for the Blood- 
Veſſels ſwell or contract, as the 
Force of the Heart is increaſed or 
leſſened wr oven or 3 a . 
0 e . Fg r 1 | 


Q 


. 5. Hence i it appears, , chars 
Diſcharge muſt continue till 
Blood-Veſſels and Foramma are fo 

far contracted by the Loſs of Blood, 
that the Foramme' are become too 
ſmall to let the red Parts of the 
Blood paſs thro? them; and then it 
r and not re- 
again till the loſt Blood be re- 

pin and the Blood - Veſſels and 
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 Forattina' be enlarged to the Di- 
| daneweuv, were of Ag 


e hag — 4 


| — — and go off 
as that did. Thus this Diſcharge 
happens once a Month, in which 
Time the loſt Blood is regained; 
contitiues in theſe Countries till 
about the Age of 50; and then 
wholly ceaſes, from the Foramma 
becoming too ales let the Blood 
als thro them. The Foramins 
| 2 too ſmall to let the Blood 
paſs thro them, from à Rigidity in 
the Blood-Veſlels, which [hinders 
them from being dilated by the 
Blood as uſually? Fot it appears 
both from 71 and common 
Experience, that the' Blood · Veſ- 
ſels and other lig Parts become 
more rigid,” as Dyllty . in 
e, 
Bus Hood ad hat Baier 
ern, | . pP Ko- 
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contained in a woes 42 4e 
a Diſeb " the Catamenia 
ork: and P p the Numbers of 
Pulſes in a Mine a little before and 
after the Diſcharge, when the Body is 
-ſazimg,. and its art is free from 
the Influences of all diſturling Cauſes ; 
C,..zhe Quanttty of the Diſcharge, 
will be 2 . 
"or the " — 5 ſuppoſed to 
be free from the Influences of all 
gate ns Cauſes. before the Diſ- 
harge and after it, the Heat and 
oy of the Blood wil be the 


X 85 fore, 


2 0 * 


fore, if q denotes the 
Blood contained in the 
ter the Diſcharge is over, 2 v:: 
Q. q by Gor. 3. Prop, x2 ; and 
bh P. p, by Cor. >, 143 
and from theſe two Analogies, 


: P. ; and Q-4. Qt: 
SY: LY g= C; and 


_ 


For Example, If the Quaritity of 


Blood contained in the Body at the 
Beginning of the Diſcharge be 11 
Aver dupois Pounds, and the Pulſes 


in a Minute before and after the 
Diſcharge, when the Body is fitting 
and its Heart is ly free from 
the Influences of all diſtutbing Cau- 
ſes, be 74 and 73 ; the Quantity of 
the Diſcharge will be above 9 Oun- 
ces: If the Quantity of Blood be 
11 Pounds, and the Pulſes in a Mi- 

| nute 
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5 and y; 
the Quaniry of the AG 


Diſ 
above 18 Ounces. 


. I have — from Obſervation 5 
that the Pulſe is quicker before the 
Diſcharge than aſter it. The Pulſe 
of a, well - proportioned Body 64 
Inches, high, in which this 15 
charge was very ſmall, was obſerved 
at every Hour of the Day for 8 
Months together; and the Pulſe of 
another Body ſix Inches ſhorter, in 
which this Diſcharge was very great, 
was obſerved at every Hour of the 
Day for a Month; and the mean 
— . of Pulſes in a Minute, 
taken from all the Obſcrrations 
made on the two Bodies in the 
Week before and Week after the 
Diſcharge, were 74 and 72 in the 


taller Body, and 79- and 23 in the 
ſhorter. The Differences of theſe 


Numbers be ore and after the Diſ- 
charge, are too ö for the Quan- 
1 3 
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tity of the Diſcharge in theſe CI- 
mates; which I believe does not or- 
dinarily exceed t 1 Ounces in tall 
and well-proportioned Bodies. And 
if from more Obſervations ef the 
Pulſe of perfectly healthful Bodies, 
which have this Diſcharge in due 
Quantities, it ſhall be found, that 
the Differences of its Numbers be- 
fore and after the Diſcharge make it 
greater than it really is in theſe Cli- 
mates; then the Quantity of a Diſ- 
charge cannot be determined by 
this Propoſuion, which ſuppoſes the 
Heart before and aſter the Diſcharge 
to be free from the Influences of all 
diſturbing Cauſes: But it may be 
nn 
when from Experiments and Obler 
rations all the Terms ulod in it ſhall 
be known. PE ee 
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FE ts rang _ 7 
contained in the Body at 2 
ginning of a Diſcharge of the Catame- 
nia, P and p the Numbers of Pulſes 
in a Minute when the Body is ſiting, 
K and k the Magnitndes of the Quan 
titres of Blood thrown out of the Heart 
r 3 
, fier it ir ober; 2 


the 7 — of the Diſcharge will be 


Ge- NK 
KPA 


For the Capacities of one and 

the ſame Blood-Veflel before and 
after the Diſcharge, are as the 
eee, * its * which 
Squares 


16s A Treatiſe of the 
Le wry when the Bodyis ſitting, are 


as KP and Kp by the 155 Propv- 
fitron: And ths Quantities of Blood 
contained in one and the ſame 
Blood-Veſſel at thoſe Times are as 
-the Squares of its Diameters and as 
the Denſities of the Blood taken to- 
gether: But the tities of 
Blood contained in the whole Body, 
are as the Quantities contained in 
one and the fame Blood Veſſel 
when the Body is fitting : And 

therefore, the Quantities of Blood 
contained in the whole be- 
fore and after — Diſcharge, are 


as KP? * and Fp Kp 7, that is, Q. q:: 
KP FA. kp * 23 e 
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| ord 
. Car. I, the! of Hear it 1n p 
the Blood, and W its ' 

| Denſities, 


n Z — . » ee 
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Denſities, before and after e Dif- | 


—— 1 
likewiſc equal, char is, if Ara, and 
K=k; then wil C= Q 27 | 


For — bee 


the Dicharge beyine be 41 

the 11 Pounds, 
and the eps. os of Pulſes in a Mi- 
nute before and after the Diſchasge 
when the Body is fitting be 74 and 
76; the Quantity'of he Diſcharge 
will be above 72 8 and near 
9 Ounces, if the of Blood 
in the Body when Le Di iſcharge be- 
gins be 12 Pounds. The Degrees 
of Heat in the Blood before and af- 
ter the Diſcharge, may be known 
by a Thermometer truly adjuſted: 
And by the Fulneſs of rhe Pulſe we 
may judge of the Magnitudes 3 
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out in one Syſtole : And therefore, 
from Experiments and Obſeryations 
carefully made by Perſons who have 
an Opportunity of doing it, the 
Quantity of a Diſcharge may be 
nearly known by this Propoſition. 


Pxorosrriom XIX. Problem II. 


bo E Blod-Veſſels of a particu- 
. +4 lar Part of the Body being ob- 
ftructed or opened, contracted or di- 
lated; to determine the Changes:made 
in the Velocities of the Blood, and in 
the Magnitudes of the Blood-Veſſels, if 
all the ther Paret. 


_ Caſe I. If the Arterial Trunk of 
a Part be obſtructed or contracted, 
ſo as either wholly or in ſome De- | 
Beer to hinder the Blood from f. 


ing 
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thro that Part; the Velocity 
be increaſed in all the other 


ol 


Parts, and its Increaſe will be g 


er or leſs, ctrl. as the Ar- 
terial Trunks of / thoſe: Parts are 
nearer to or father from the Trunk 
which is obſtructed or ended 
bra I.. 
The Blood-Veſſels of the Part, \Yid 
bold Artery is obſtructed or con- il 
tracted, will contract and grow leſs, | 1 
from a Deſtruction or Diminution 1 
of the Force of the Blood's Motion, $i 
which before: the Obſtraftion or "pil 
Contraction of the Trunk kep 
thoſe Veſſels diſtended: And the 
Blood-Veflels of all the other Parts "Ri 
will ſwell or grow larger, by the = 
Force of the a Motion of = 
the Blood in thoſe Parts; and their 
Swelling or Enlargement will be 
greater or leſs, cateris paribus, as 
they are nearet to or farther from 
ea cr aber Trunk, 3 


170 A Treatiſe of the 
Like Changes will be made in the 
Velocities of the Blood and in the 
Magnitudes of the Blood · Veſſels of 
all the other Parts, if, inſtead of the 
Arterial Trunk of a Part, any of the 
Branches of that Part (Chether Ar- 
teries or Veins) be obſtructed or 
contracted; becauſe ſuch Obſtruc- 
tion or Contraction will leſſen the 
Velocity in the Arterial Trunk, by 
Cor. 2. Prop. 5; and by Conſe- 
quence, will produce lle Changes 
in the Velocities and Magnitudes of 
the Veſſels of the other Parts, as 

would be of ar Tn by a real Con- 
traftion o that Trunk. my 


Caſe. If the Arterial Trunk of 

a Part. be opened. or dilated, the 
| Blood will flow faſter. into that 
Trunk and flower through all the 
other Parts of the Body than it did 
before; and the Diminution of Ve- 
r in the other Parts vill be 
ex; y greater 
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greater or lels, cæteris paribus, a 
. to or farther from 
the Trunk which is opened or di- 
lated; by Cn Prop. 7. 
f the Trunk be opened, and the 
greateſt part of the Blood, which 
flow/s into it, flow out of the Ori- 
fice; the Veſſels of that Part will 
contract and grow leſs, from the 
Blood running out of them, and 
their not receiving their uſual Sup 
ply to keep them diſtended. And 
the Veſſels of all the other Parts will 
likewiſe be contracted, from a Dimi- 
nution of the Velocity of the Blood 
in them; and their Contraction will 
be greater or leſs, cæteris paribus, 
as th are nearer to or farther 


from the Trunk which is ee 

and they will undergo like Changes 

of Magnitude, when the Arterial 

Trunk is only dilated; tho' the Veſ- 

ſels of the Part ſuppl d by the di- 
lated Trunk will all ſwell and grow 
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lar — what happened 
to them when the Trunk was open · 


the Velocities of the Blood, and in 
the Magnitndes of the Veſſels of 
other Parts, when inſtead of the Ar- 
terial Trunk, one or more of the 
Branches (whether Veins or Arte- 
lated. For a Dilatation or Openin 
of any of the Branches will — 
the Velocity in the Arterial Trunk, 
by Cor. 1. rop. 5; and by Conſe- 
quence, will pr like C 

in the Velocities af the Blood, and 
the Magnitudes of the Veſſels of the 
other Parts as would be produced by 
a real Dilatation or Opening of the 


Cafe Ill. If theVenal Trquk of a 
Part be obſtructed or contracted, 
the Blood will thereby be either to- 
tally or in ſome Degree hindered 


from 
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which Account, more Blood will 
ee N 
flows out Conſequence tlie 
Veſlels will fwell till they ean be no 
farther diſtended. AG that, if 

leſs Blood flows into'the Arterial 


Trunk of the Part than did before, 
like Chan 
nitude 


of Veloci and Ma 
be — ES DE, 
Blood-Veſſels — 
as were produced in them by the 
Obſtruction *r ve 
n bye N 
% « B06 H3TQ) 
c IV. . 
Parbbe apmiaoedilanc; the Blood 
will flow faſter thro' the Part chan 
it did before; becauſe che | 
or Dilatation either takes off ot leſ- 
ſens the Reſiſtance ariſing from the 
Blood 'which lies before it: The 
Velocity therefore wilt be tnorcaſed 
we nds ä 


from flowing out of the Part; on 


S —— Cy * * 
rr C 
— a 8 
— - * 


— — — — —.j 3. 
92 2 — 4 4 > = - l 2 
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in the Veſſels of all 3 


— ͤ— . F ‚ , ˙ A oo vo oo — 
* 7 
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and its Diminution in thoſe Veſſels, 
and the 4 of their Mag- 
nitudes conſequent thereon, will 
greater or leſs, cæreris | paribus, as 


from the Part whoſe Vein is opened 
or dilated; by the ſecand Caſc. The 
Veſſels of the Part, whoſe Venal 
Trunk is opened, will contract, not- 
withſtanding the Velocity - ot the 
Blood — is increaſed: For by 
the Aperture, the Reſiſtance given 
by. che BI Blood lying beyond it to the 


| Motion of the Blood through the 


Part, will be taken off; and by 
Conſequence, the Velocity of the 
Blood. flowing,-through the Part 
vill be increaſed : But this Increaſe 


of Velocity beginning in the Vein 
at the Place. of Aperture, and 


thence ſucceſſively running through 
the Venal and Arterial Branches, 
and at laſ ending in the Arterial 

. 


be 


_ Veſſels are nearer: to: or farther 


r 
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Trunk; it is evident, that more 
Blood will in a given Time flow out 
of each of theſe Veſſels, that flows 
in; and by: Coriſequenee, all theſe 
Veſlels will be contracted; and the 
Contraction vill firſt begin, where 
the Increaſe of 5 firſt began, 
and ſucceſſively go : through the 
Veſſels in the ſame Manner as n 
did. | 


Cor 45 nes it appears, chat if . 
a Part be overloaded with Trig it 
will be ſooneſt emptied by 
the Veſſels of the Part it fat, =! 


next, by opening the Veſſels of the 
Parts Ry are neareſt to it. | 


"4 2. If the Blood — 
into ſome one Part, from an Aper- 
ture or Dilatation of ſome of im 
Blood - Veſſels; the preternatural 
Influx of Blood i into that Part will 
be leflened by increaſing the Mo- 
SF tion 


tion of the Blood: thro' the other 


(ui. z. H the Blood flows too 
flow! into: ſamo one Part; from ar 
Obſtructiom or Contrattiom of ſome 
of its: Mood -Veſſels; the Motion 
chrough this Part will be inereaſed 

by: contracting the Veflels and leſ- 
ſening the Motion thro the other 
Parts. 


ſome little robs dare. to 
theſe Laws of Apertures and Ob- 
tractions ofthe Blood ; Veſſelsʒ from 
ſeveral Inoſculations of Arteries with 
Arteries; and Veins withi Veins; but 
as theſe Diſturbanoes cannot be ac- 
aurately determined; ſo neither can 
they be conſiderable; as/ appeats 
from the Succeſs of Practice ground 
ed on theſe Las. 


Pre- 


| Prorcetrion X x. . Problem u. 
＋ . 1 * 
in ihe Velocities of. The Blood 
und Mag agnitudes of the Bload-Veſſels 
in po — Pants of the Body, when 
it i ſituated d. an with "_ 
to the Horizon, 1 e 


The. hh ove Aneries and 
Veins are every where contiguous; 
and the Veins! are larger than their 
correſponding Arteries, and con- 
ſequently, contain a greater Quan- 
tity of Blood: On which Accounts, 
when the Force of Gravity 1 ina Vein 
conſpires with or oppoſes the Mo- 
tion of the Blood through it, that 

Motion will be more increaſed or 
leſſened by the Force of Gravity i in 


the Vein, than it is leſſened or in- 
40 2 cereaſed 


: * — / 


18 Neis of be 


creaſed by the ſame Force in the 
or leſs Blood will by virtue of this 
Force flow through the Vein, than 
will flow 85 the Artery in the 
ſame Time; and therefore, if the 
Vein and Artery be the two Trunks 
of a Part; more or leſs Blood will 
flow out of the Part than flows in, 
and, in Conſequence thereof, the 
Blood-Veſſels of the Part will be 
_ contracted or dilated. For Inſtance, 
in the Day when the Body is erect, 
Gravity conſpires with the Motion 
of the Blood from the Head, and 
oppoſes its Motion from the Legs; 
and in the Night, when the Body 
is horizontal, Gravity neither con- 
ſpires with or oppoſes the Motion 
from theſe Parts: And hence the 
Head will contain leſs, and the Legs 
more Blood, in the Day than in the 
Night. r 


Po- 


| | 3 4 
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'ProxcarriON XXI. Problem w. -H 


3 
rn an te. Fey over abe 
Matn of the Heart. n 


That the Sonl has a very JE, 
Power over the Heart, appears from 
the following Inſtances. A dying 
Man, who had had little or no Pulſe, 
and had been in cold clammy 
Sweats for ſeveral Hours, was by 
an Accident exceedingly alarmed, 
and thrown into the greateſt Di- 
ſturbance of Mind; upon which his 
Heart and Blood gradually reco- 
yered their Motions to a confide- 
rable Degree, and kept them above 
an Hour, till his Mind grew calm 
and caly; and then they loſt-them 
again, and' he died in 85 than half 


& 23 an 
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an Hour. A ſtrong tenſion of 
the Legs and Arms rof 
the Will, has. — the Pulſe 
20 Beats in a Minute, and at the 
ſame Time made it ſo low, that it 
could ſcarcely be felt. The Pulſes 
in a Minute of a Man lying, ſitting, 
ſtanding, walking at the Rate of 
two Miles in an Hour, at the Rate 
of four Miles in an Hour, and run- 
ning as faſt as he could, were 64, 
68, 78, 100, 140, and x30 or more. 
When a Body ſtands up, the Pulſe 
” ins to grow quicker the very 
ant the Body begins to rife, or 
” Soul begins to exerciſe the 
Power which raiſes it; and when a 
Body moves, it grows ſtill quicker; 
and the Soul exerciſes more Force 
to move the Body, in Proportion 
to the Quickneſs of the Motion: 
When a Body firſt ſtands up and 
begins to A the Pulſe is ſmaller 
than it was: before; but grows 
2 N greater 
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eater by Degrees, as the Body 
warm by the Motion. A Fit 


of Laughter has quickened the 
Pulſe EEE in a Minute: And 
Iooraily three or four 


Vo 

Times n aſter than uſually, has 
quickened it 13 or 14 Beats: The 
Pulſe is quickened by coughing, 
ſwallowing, reading loud, or. by 
any Motion that is performed 
the Power of the Soul. From hence 
it appears, that the Motion of the 
Heart is changed mediately or im- 
mediately, by every Change made 
in the Affections, Activity or N 
as the Soul, 


* > 
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Poros trion XXII. 


F an heated Body be placed : 
1 Wind blowing umformly; the 
Time of us cooling will he greater or 
leſs, as the Quamity of Mazter in the 
Body, or is Degree of Heat at the 
Time of its being firſt placed iu the 
ind, or the Degree of Heat in ibe 
Wind, is greater or leſs; or as the 
Sarface of the Body is leſß or greater. 


For if the Degree of Heat in the 
Body at the Time of its being firſt 
placed in the Wind, and the De- 
gree of Heat in the Wind, be both 
given; the Time of its cooling _ 


ne a 


Body ia Proportion to the Meaſure 


according to: which it 1 9 
But the Begree of Heat ia the Body 
being its Quantity of Hae 
will-b wen, ona = 


h Quan 


and the Surface of 4 


= - according to which it is 
ed: And therefore, [the 0 Tic 
of ng will be ay = 
of Matter in the oy : 

to its Surface; and by Co = 
will be greater or leſ on —.— 
tity of Matter is 0 Oy : 
as * 5 iT 

the Body; fac 0 

Wind, 


b. Depre elan tha 


as the Degree of Heat in the 
when ki placed in the ko 
greater or leſs. Wi * 
N 

char che Time 


Heat, it 
of the oh an bo th 25 
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both given; the Time 
ol its cooling wi be greater or leſs, 


eee of | 


* 

7 {4} 

, 15 

| 4 
14 
4 
18 

i4 

i 


proportional to its Heat when ſirſt 

placed in the Wind: For if one and 

the ſame Body has different Degrees 
ef Heat, the Times of its;cooling 

will be in Arithmetick Proportion, 
when the Degrees 7 of Heat are in 
Geometrick Pr ogreſſion ; whence 
the Time of cooling in Proportion 
to the Heat, will for the moſt part 
be greater When. the Heat is Jeſs; 
and therefore, the Time of cool - 
ing will not be proportional to the 
e Heat in the Body when 
fir laced in the Wind ; and ret 
it eee greater when the Heat 
is greater, and leſs hen it is leſs: 

If the Body, and its Degree of 
Heat when firſt placed in the Wind, 
be both given; the Time of cooling 
vill be greater or leſs, as the Wind 
is warmer or colder, that is, as the 
Degree of Heat in the Wind is le 
or greater: And therefore, the ro- 
 poſriion is true. * 
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Cor. 1. If a Body of a given F- 


Sub be heated to a given Degree, 


and then placed in a Wind blowing 
uniformly, and the Degree of Heat 
in the Wind be given; the Time of 
its cooling, will be as à given Side 
and Denſi 1 of the Body taken 


together, as is evident from the 


Proof of this Propoſition. - If the 
my be a Cube, the Time of its 


ng will be as the Side and Den- 


Fn Cubs Cuhe; and if a Globe, 
as the Diameter and Denſity of the 


meter. on . . HS. 4 4 * „ 52 * ARE 4 * 


Fa 1 rie, 9 
N ; . „ 


Globe; taken together. e 2OWRDS, 
Cr. 1 If homogeneal Body f 
a given Figure be heated to a given 
Degree, and then placed in a Wind 
blowing uniformly whoſe Heat is 
en; the Time of its cooling will 
tees wen Side of the Body. If 
dy be a Cube, the Tine 8 
ies e be as the Side of the 
Cube; and if a Globe, a as its Dia N 


\ „ * M7951 ; 
8 ME IT eee 


— : FISTS = N of = 
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ind wilk he as the 2 Surface 
of. the Body zalen rogether- dir 


wh 


2 


55 
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ring Sn 
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into its Place yith an uniform Mo» — © | il 
tion; by;which- Means, equal Parts Ml 
of Air vill be heated by the heated = | 
Body in equal Times, and conceive WK 
a Heat proportional to. the Heat af mY 
the Body; and conſequently; one 


and the ſame heated Body, place 
ina Wind blowing uniformly wWhoſe 
Degree of Heat is given, will hen 
ſirſt placed in the Wind communi⸗ 
cate to the Air, and conſequently 
loſe, in a ſhort given Time, a Heat 
which is proportional to the Heat of 
the Body : If the Body be different, | Fi 
bur its Deg tee of Hear, and the 
Dos Heat in the. Wind, be -: 
ven; the Body will commu- .'...- WW 
nicht vo Ma die and. conſequently „ 
foſe, in a Very ſhort given Time, a 1 . 2 I In 
Heat Which 1s Dro) 'Oortional to . 
Surface of the Body: And if be 
the Body and its Degree of Heat be. 
given; iv wil-communicate 9 the 
Air, n loſe, in 


£ l Aa T2 


% 


* 


| very ſhort given Time, à Heat 


which is proportional to the Cold- 
neſs of the U ind; which Coldneſs 
is inverſly as its Degree of Heat: 
And therefore, the Heat commu- 
nicated to the Air, and loſt by a 
Body heated and placed in a Wind 
blowing uniformly, will be as the 
Heat and Surface of the Body taken 
together directly; and as the Heat 
of the Wind inverſly, that is, h will 

2 SH U 
be as 9 * 1 


* Cor. 1. If the Heat of the Wind 
be given; the Heat which is com- 
municated to the Air, and loſt in 
the Body, in a given Time, vill be 
as the Surface of the Body, and as 
its Degree of Heat when firſt ex- 
poſed to the Wind, taken together. 
If A be given, h will be as Sti. 


Cor. 2. If the e ee of Hear ip 
the Body, hen fir expoſed to the 
Fe 


Axtifa i QBeokowr. by 0" 
Wind] be given; the Heat cs. | 
municated to rhe Air, and: oſt 17 — | 
Body, in a given Time 2 
the Surfaoe Kids Body Greene 
Wind tary. [7 H be giv en h 


will be „ n os” 
as . eee 


© Gr: . 
be given; che Heat which: is com- 
municated to che Air, and loſt in 
the Body, in à given Time, will be 
as the Heat of the Body, when firſt 
expoſed to the Wind, drealy; and 
26 the Heat of the Wing 8 


if 8 be given, h will be as ** . * It 
4 4 Ehe Degree Ake! in 
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one and the ſame Body, or in diffe- 
— Bodies of | which the Surfaces 
ual, be given, when firſt ex- 
* do che Wind; the Heat which 
che Body or Bodies will cemmuni- 


cate 
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Air. A Candle goes out, 
Coals and red hot Iron ceaſe to 
mine, and Animals die, in a ſmall 
Quantity of Air ſo cloſely confined, 
as to have no Communication with 
the reſt of the Atmoſphere. Ani⸗- 
mals die in Air rendered effete by 
burning Coals or Candles in it till 
they are extinguiſhed, and glowing 
Coals or Candles are extinguiſhed 
in Air rendered effete by. Animals 
breathin in it till they die; Hool 
found, that if Air rendered effete 
be blown on live Coals, it produces 
no other Effect, than to blow off 
the Aſhes and put out the Fire; and 
that the more you blow, the more 
dead is the Light, and the ſooner 
is the Fire quite extin&; inſomuch 
that in a very little Time, the Coals 
become perfectly black without 
emitting the leaſt Glimpſe of Light 
or Shining: At which Time, _ | 
Bla 
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Blaſt: of freſh Air be blown upon 
thoſe ſeemingly dead, extinct, and 
black Coals, they all begin to glow, 
burn, and ſhine afreſh, as if they had 
not been at all extinct; and the more 
freſh: Air is blown upon them, the 
more they ſhine, and the ſooner 
are they burnt out and conſumed: 
And Animals put into ſuch effete Air 
ſoon die, tho for ſome Time they 
breath, and move their Lungs as 
Damps, is preſent Death to thoſe 
who breath it; and in an } 
er e the brighteſt Flame, 
the Shining of glowing Coals, or 
red-hot Iron, when put into it. 
Common Air, r red- 
hot Braſa, red - | t Iron, red - hot | 
Wine, becomes: unfit to preſerve 
Life, and the Shining of Fire and 
Flame. 1ÞW bt og 
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mixing, as preſently to nd up 2 
burnifg Flame: If a Drachm of the 


194 

— * it + appiaty that freſh Air 
preſerves Life in Auimale by. the 
very ſame Power, or by the Opera- 
tion of the very ſame Parts, w 
by pc Fire and Flame in fl. | 


eous and -uncuouis 9 


2d 11003 ak 310 3013] . | 
Thirdly, if wo Pars bY has 
d Spirit of Nitre be pouted on 
ee of Cldves o Ca- 
raway Seeds, or of any ponderous 
Oil of Vegetable or Animal Sub- 
ſtances, or Oil of /Furpentine: thick- 
encdwith a little Balſam of Sulphur; 
the Liquors grow ſo very hot in 


ſame componnd Spitit” be poured 
upon half a . qgp of Oil of Ca- 
raway Seeds; even in vacuo, the Mix- 
3 makes 4 Blath like 
Gunpowder: And well-rectified dpi 
rit of Wine poured on the ſame 


22002 d < compound 
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compound Spirit flaſhes, Common 
Sulphur and Nitre powdered,” mix— 
ed together, and kindled, will con- 
tinue to burn under Water, or in 
vacuo, as well as in the open Air. 

Now fince Air is neceſſary to pre- 
ſerve common Fire and Flame in 
ſul phureous and unctuous Subſtan- 
ces, when once they are kindled; 
and it appea theſe Experiments, 
that Fi and — —— both be 
produced and preſerved in ſulphu- 
reous and unctuous Subſtances, by 
acid Particles even without Air; it 

follows, that Air preſerves Fire and 
Flame by means of acid Particles: 
And ſince it preſerves the Life of 
Animals, by the Operation of the 
very ſame Particles whereby it pre- 
ſerves Fire and Flame; it likewiſe 
follows, that it preſerves the Life 
of Animals by its acid Particles. 


Fouubhy, The Venal Blood is of 


a deep purple Colour, and the Ar- 
terial Blood of a brighe red, in all 


Parts of the Body except the Lungs; 
and in them the ws mg of adark 

le Colour in the Pulmonary Ar- 
— and of a bright red in the 
Pulmonary Vein. Hence it follows, 


that the Blood changes its deep 


| e Colour into a bright red, in 
So 99 .* of the 
Pulmonary Artery and Vein which 
are ſpread on the Veſicles; and that 
it changes its bright red into a deep 
ple Colour, in the communicant 


| wart of the Arteries and Veins 


of other Parts, If Blood be drawn 
out of a Vein, its Surface, which is 


- contiguous to the Air, will, acquire 
the ſame bright red Colour which 
the Blood acquires in the Lungs; 


and if this red Surface be out off 
with a ſharp Knife, the blackiſh 
re eee 
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Surface of the remaining Blood, 


being now touched and acted upon 
E Air-in the ſame Manner as 


wh firſt, will acquire the ſame Co- 


lour as that did; and the ſame 
Change of Colour will be made in 
the Bottom of the Cake, if it be 
turned upwards in the Cup, and ex- 
ſed to the Air; and if Blood juſt 
vn be ſtirred and agitated, till 
the Air be intimately mixed with 
it throughout, its whole Subſtance 
will ſoon acquire the bright red Co- 
lour of Arterial Blood. iche Wind- 
pipe be ſtopped with a Cork, and 
ſome Time after the Operation 
(when the Air which is ſhut up in 
the Lungs is made effete, that is, 
deprived of its acid Parts) Blood 
be drawn from the Cervical Artery, 
it will have the ſame dark 215 
Colour as Venal Blood. 
Now ſince from theſe 


Blood drawn out of the Body to 


change its deep purple Colour into 


a bright red, and the acid Parts of 
the Air cauſe the ſame Change of 


Colour in the Blood in the Lungs; 
it will follow, that there muſt be a 


like Contact of theſe acid Parts with 


the Blood in the Lungs. And ſince 


I have ſhewn, that Air preſerves the 
Life of Animals by its acid Parts; 
it will likewiſe follow, that the Life 
of Animals is preſerved by acid Parts 
of the Air mixing with the Blood | 
in the Lungs. 


ie, The bright red Colour 
acquired by the Blood in the Lungs, 
from its Purity and Intenſeneſs, is 
the Red of the ſecond Order of Co- 


lours in the Table of Sir Iſaac New- 


ons Opticks, p. 206: But the black- 
iſh or deep purple Colour of Venal 
Blood turns into this bright Red, 
without: paſſing through the Co- 


| 


| Anriah 


| ours of Bluc, Green, Yellow, and 
from In i 4 Purple ef 

third Ordery: ny ſrom the In- 
digo and Violet of the ſeconds And 


conſequently. by that Table, the 
tinging Co | ces ofthe Blood are 


leflened in ungs. 
T% that hs ec 


i Hence, 8 
Parts uf thai, dieler o atienuare 
— — 15 11 4101 | 


Oil of. Vitriol and Wer poured 

ſucceſſiv into the ſame Veſſel, 
grow very hot in the mixing. 
fartit, or Spirit of Vitriol, 5 
n Iron, 8 
Filings with a great Heat and Ebul- 
lion And che Acid of the Ar 


Sacre n as do 12li6© 4 
Mota * y Of From 
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From theſe ts we learn, 
hae; it is the Nature: bf Acids toidif. 
folve Bodies with Heat; and there 
fore, ſince I have ſhewn|chat-the 
Acid of the Air diſſolves the Blood; 
it muſt be allowed, that it warms 
the Blood at che eme time it dif 
folves i It. as li ui bans! 
When Animals are=deprived of 
the Acid of the 'Air;i the Pulſe in 
leſs than one Minute of Time be. 
comes {mall and quick; as mah be 
obſerved in a Dog, when lis Dung: 
are made flaccid and without Mo- 
tion by laying open bis: Thorax. 
Upon emptying my Lungs of Air 
as much as I could, and — 
A ede a x 
uick, with a kind of 
r ; Selteruri] 
a Minute, of Time. And 
Thrufton wn ander d e. 
N on an Intermiſſion of Ne- 
mph. _ 2 


Foe 


E. 4 8 * 222 A. * | 1 
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of 4M 8 at ww 21 TY 8-3 89 22 1 
ſpiration, and greater again on re- 

. | f A 
1 e 


ing f 71:00 2 * 
Hence it appears, that the Vo- 
tion of the Heart leſſens immedi- 
ately on Animals being deprived of 
the Acid of the Air; and conſe- 
quently, that this Acid by diflolving 
or attenuating the Blood and pre- 
ſerving its Heat, keeps up the Mo- 
tion of the Hearrt. 

Therefore the Propeſſtium is true. 


£172 SecHOoLIu l. | 
1. The Motion of the Lungs in 
breathing is no otherwiſe neceſſary 
ro the Life of Animals, than as by 
this Motion the Lungs receive a con- 
ſtant Supply of freſh Air. 
For Hook, after he had laid open 
the Thorax of a Dog, cut away his 
Ribs and Diaphragm; and taken off 
the Pericardium, kept him alive be- 
fore the Royal Society of London 
. FFV 
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above an Hour, by blowing freſh 
Air into his Lungs with a pair of 
Bellows. It was obſerved, that as 
often as he left off blowing, and 
ſuffered the Lungs to ſubſide and 
lie ſtill, the Dog preſently fell into 
dying convulſive Motions, and ſoon 
recovered: again on renewing the 
Blaſt. After, he had done this ſe- 
veral Times with like Succeſs, he 
pricked all the outer Coat of the 
Lungs with the ſlender Point of a 
ſharp Penknite, and by a conſtant 
Blaſt made with a double pair of 
Bellows, he kept the Lungs always 
_ diſtended and without Motion; and 
it was obſerved, that while the L 
were thus kept diſtended with a con- 
ſtant Supply of freſn Air, the Dog 
lay ſtill, bs Eyes were quick, and 
his Heart beat regularly; but that 
upon leaving off blowing, and fuf- 
fering the Lungs. to ſubſide and lie 
ſtill, the Dog preſently fell into dy- 
IK ing 
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ing convulfive Motions, and as ſoon 
recovered again on renewing the 
Blaſt, and fupplying the Lungs with 
2. The Motion of the Lungs in 
breathing does not change the Co- 
jour of the Blood in that Part, 
For Lower, on opening the Pul- 
monary Vein of a Dog near the left 
Auricle of the Heart, when his 
Lungs were kept diſtended and with- 
out Motion by a conſtant Supply of 
_ freſh Air, obſerved the Blood awn 
to have the ſame florid Colour, as 
'the Arterial Blood of other Parts. 
Farther, If the Motion of the 
Lungs changes the Colour of the 
Blood from a dark Purpletoa bright 
Red; I ſee no Reaſon, why the Mo- 
tion of the Muſcles when continued 
for ſome Time ſhould not keep up 
coniequently, way under Itron 
Exerciſe Vena Bidod (contrary i 
% Expe- 
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Experience) ſhould nat heof a bright 
red Colour. For a ſtrong and vi- 
gorous Motion of the Muſcles muſt 
undoubtedly contribute as much to 
preſerve the bright red Colour of 
Arterial Blood, as the Motion of 
the Lungs contributes to produce it. 
3. The Death of Animals and 
Extinction of Flame in a confined 
Air, are not cauſed by a Diminution 
of its Elaſticity. _ | 

For there is ſometimes as great a 
Diminution of Elaſticity. in the Air 
in violent Storms of Wind and Hur- 
ricanes, as there is in a ſmall Quan- 
tity of confined Air at the Time 
when Animals die and Candles go 
out in it; and yet no ſuch Effects 
follow, Farther, If Animals die 
and Candles go out in a confined. 
Air, from a Diminution of its Ela- | 
ſtacity; then theſe Effects would not 
be produced in different Quantities 
of confined Air, until its Elaſticity 
| "Ps was 
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vas equally. diminiſhed in them: 
But it has been found by Experi- 
ments, that at the Time when Ani- 
mals die and Candles go out in two 
different Quantities of confined Air, 
there is a greater. Diminution - of 

Elaſticity ip the ſmaller Quantity 
than in the greater: And therefore, 

Life and Flame are not deſtroyed by 
a Diminution of the Elaſticity of the 
Air. This is farther confirmed from 
an Experiment mentioned above; 
For if effete Air, however forcibly 
blown on live Coals,  extinguiſhes 
them in like Manner as it does 
when in a State of Reſt; then the 
ſame effete Air, which in a quieſcent 
State cannot preſerve Life, will not 
be able to do it when-it is preſſed 
into the Lungs with any Force 
even a greater than is ſufficient to 
{well the Air -Veſſels to their uſual 
Magnitudes: And therefore Ani- 
mals do not die in a conſined Air, 
ted from 
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from the Veſiculs not being ſuffi- 
ciently dilated on account of a Di- 
minution of the Elaſticity of the 
Air. A Diminution' of the Elaſti- 
city of the Air is go otherwiſe hurt- 
ful, than as it hinders the Veſicles 
from being ſufficiently dilated, and 
thereby hinders the Blood from re- 
ceiving its uſual Quantity of Acid in 
a given Time: On which account, 
the Blood will not be ſufficiently diſ- 
| ſolved and warmed in the Lungs; 
which will make Reſpiration quick 
and uneaſy, but cannot cauſe ſudden 


propos ITION XXV. 
1 F bealebful Bodies be clhatbed alite, 
and placed in a Mind blowing uni- 
formly, or move gently along in à calm 


Motion; 


aud fill Air with the ſame 
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Motion; and if Heat be generated 
in tbeir Blood by the Acid of the Ar, 
as faſt as it it loft by being communt- 


cated to the Hor in their Lumgs and at 


their m: The Heats generated in 
their Blood in a ſhort given Time, will 
frees of their Sylems of ca 
faces of 22 
aud external Surfaces of their Bodies, 
and as the, of Hear in = 
as — of Hee, res By or 
calm Air inverſly. S, s denote the 
Kun of the ſaid Surfaces of 1 
healthful Bodies; H, h the Degrees 
of Heat nber Blood when they are 
firſt placd in the Wind, or begin to 
move in à calm and ſtill Air; A, 2 
the Degrees of Heat in the Wind o& 
Ar ; and G, the Heats 
in their Blood Tae: pe 
re giuen Time 4 
G 3 5 . e | 


For 
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Peaor ſince the Bodzes are ſuppoſed 

to be cloathed alike, the external 
Surfaces of their Bodies will be alike 
2 to the Air; and the inter- 
Surfaces of their Syſtems of Air- 
Veſſels are always alike expoſed to 
it, on account of Ref; iration; and 
ſince it is the ſame to move 
gently along in a calm and ſtill Air 
with an rm Motion, as to ſtand 
ſtill in a Wind blowing with the 
ſame uniform Motion: Ie is evident, 
by the 234 Propoſition, that the 
Heats communicated to the Air and 
loſt in the Blood of healthful Bodies 
in a very ſhort given Time, will be 
as the Sums of the internal Surfaces 
of their Syſtems of Air · Veſſels and 
external Surfaces of their Bodies, 
and as the Degrees of Heat in their 
Blood, taken together directly; and 
the Degrees of — in the Wind or 
Air inverſly ; But a by . poſition, 
the Heat is generated he Acid vel 
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the Air as faſt as it is loſt by being 
communicated to the Air in the 
Lungs and at the Skin: And there- 
fore, the Hears generated by the 
Acid of the Air in the Blood of 
healthful Bodies in a ſhort given 

Time, will be as the Sums of the 
internal Surfaces of their 8yſtems of 
Air · Veſſels and external Surfaces of 
their Bodies and the Degrees of 
Heat in their Blood, taken toge- 

ther, diredly; and as the Degtees of 
Heat in the Wind or * invrorlly: z 


Als GB . . 


by "ee 1. i che Deg re 
the Blood of Bodies — the Cir- 
cumſtarices ſuppoſed in this Propo- 
ſon, and the Degrees'of-Hiedr-ad 
the Wind or calm Air be reſpective: 
ly equal; the Hears generated ii 
the Blood by the Acid of the Air 
in a 99 Time; will be as the Sums 
10 D d of 
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of the internal Surfaces of the Syſ· 
tems of Air- Veſſels and external Sur- 
Aa; then will G. g:: S. s. 
N. 1 - (4 4 F | 477 3 70 B $4 
From . ſome Experiments made 
with a Thermometer at the ſame 
Time and in the ſame Place, I have 
found the Heats of the warmeſt Parts 
of the Skin, and conſequently the 
Heats of the Blood, to be ntarly 
equal in healthful Bodies of all 
Ages, notwithſtanding the Limbs 

of old Bodies are conſiderably cold- 

er than the Limbs of young Bodies, 
or Bodies of a middle Age: And if 
by a larger Experience, this ſhall 
be found to be univerſally true; then 
will . this Corollary; obtain in all 
healthful Bodies in the fame Place 
and at the ſame Time: And as theſe 
Experiments. were made when the 
Bodies were at Reſt, and the Air 
ſtill and calm, fo this Corollary will 
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Reſt in a calm and fill Air, in the 
fame Place and at the ſame Time: 


And granting this, and ſuppoſing 


the external Surfaces of the Bodies 
to be proportional to the whole in- 
ternal Surfaces of their Syſtems of 
Air-Veſſels; and thoſe whole Sur- 


faces to be proportional to the in- 


ternal Surfaces of all their Veſicles 
through which the Acid of the Air 
paſſes into their Blood; then will 
the Heats generated in a ſhort given 
Time in the Blood of healthful Bo- 


dies; in the ſame Place and at the 


ſame Time, be as the internal Sur- 
faces of all the Veſicles of their re- 
ſpective Syſtems of Air-Veſlels: And 
if the Veſicles attract the acid Parts 
of the Air in Proportion to the Mag- 
nitudes of their internal Surfaces, 
(as J have fhewn the Blood - Veſſels 
to act on the Blood by attractive or 
ſome other Powers, in Proportion 

n Dd 2 to 
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to the Mag nitudes of their Amen | 
Surfaces) . wm will the Heats gene- 
rated in the Blood by the Acid of 
the Air in a ſhort given Time, be 
as the attractive Nover of al the 


1 | Veurirds 


Cor. 2 If the — of Heat in 
the Blood * — 22 Cir- 
cumſtances ſuppoſed in P 
ſimon, be equal; the Heats — 
in it by the Acid of the Air in a 
ſhort given Time, will be, as the 
Sums of the internal Surfaces of the 
Syſtems of Air-Veflels and external 
— of the Bodies, directly, and 
as the Degrees of Heat in the Wind 

or calm Air, inverſſy: If H=h then 


8 .8 


will G. g:: 1 8 


a 


| If by che 1 it - ſhall 2 

found, — the Degree of Heat in 

55 Blood of heakbYl Bodies g 
| much 
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much the ſame at all Seaſons of the 
Year, and in all Climates; then by 
this Corollary, more or leſs Heat will 
generated in the Blood of the 


be 
ſame Body in a given Time, as the 
Air is colder or hotter ; which can- 
not be, unleſs the Air when it is cold 


abounds more with this Acid, than 
when it is hot: Ang that it does ſo, 
appears from Fire burning beſt when 
the Air is coldeſt, and worſt when it 
is hotteſt. Now if the Air be cooled 
by the ſame Acid which generates 
Heat in the Blood when mixed with 
it; then as the Air abounds more 
or leſs with this Acid, it will be 
colder or hotter; and more or leſs 
Heat will be both generated and loſt 
in the Blood, in a given Time. 
By the 244 Propoſa:on, the Acid 
of the Air diſſolves or attenuates the 
Blood, at the ſame Time it gene- 
rates Heat in it; and the Diſſolu- 
fion or Attenuation will be greater 
or 
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or leſs, as more or leſs of this Acid 
is mixed with the Blood in a given 
Time: And therefore the Blood 
will be more diſſolved or attenuated 
in Winter than in Summer, in cold 
Countries than in hot. And if the 
Want of a ſuſſicient Diſſolution or 
Attenuation of the Blood be the 
Cauſe of Malignam Di/eaſes ; Bo- 
dies will be more ſubject to ſuch 
Diſeaſes in Summer and hot Coun- 
tries, than in Winter and cold Coun- 
tries. 311 . . b | 
This is the general Law of the 
Attenuation of the Blood, and Heat 
generated in it, in a given Time, on 
— that the Degree of Heat 
in the Blood is given: However, it 
may ſometimes happen, that the 
Attenuation of the Blood and the 
Heat generated in it, may not be 
proportional to the Degree of Cold- 
neſs in the Air. For the Air may 
be ſo exceſhvely cold, and ſo great 


5 
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ly ſaturated with this Acid, that the 


mutual Attraction of its Particles, 
ariſing from their Cloſeneſs to one 
another, may hinder them from be- 
ing drawn into the Blood in as great 
a Quantity, as when the Air abounds 
leſs with them: And whenever this 
happens, the Fluidity and Heat of 
he Blood will be deſtroyed faſter 
than they are generated; and if this 
continues for any Time, it muſt of 
Neceſſity put an End to Life. The 
Caſe here is much the fame as in 
Oil of Vitriol, and ſome other A- 
cids; which from their too great 
Strength will not diſſolve Metals ſo 
quickly, nor raiſe ſo great a Heat, 
as the ſame Acids when made weak - 
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J. bealihſal Bodies, ſauated alile, 
I whoſe Hearts and Lungs are free 
from the Influences of all diſturbing 
Cauſes, haue the mean Capacities of 
therrSyſtems of Arr-Veſſels . 
al to ibe mean Capacities of their Sy 
tems of Blood-Veſſels, and the mean 
Numbers of ibeir luſpirations in a given 
Time proportional to the mean Num- 
bers of their Pulſes. in that Time ; the 
mean Duanines of freſh Air inſpi- 
red, will be as the mean Quamities of 
Blood which flow thro their Lungs iu 


the given Time, 


TWF 6 Wo $4 550 + 400: 
Since by Suppoſition, the Bodies 
are ſituated ak with reſpect to the 
Horizon, and their Hearts are free 
from the Influences of all diſturbing 
Cauſes; the mean Capacities of the 
Syſtems of Blood-Veflels will 2 
44 | e 6 
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the mean Capacities of correſpond- 


ing Veſſels, that is, as the Squares | 
df their mean Diameters into their 


Lengths; or into the Lengths of 
the 1 therefore, the mean Ca- 


en N 


Lengths; will be as D' L and d'l, D 
and d denoting the mean Diameters 


of any two cotreſponding Veſſels, 


and L and the Lengths of the Bo- 
dies : Since likewiſe by Suppoſition, 


the mean Capacities of the Syſtems. 


of Air-Veſlels are as the mean Ca» 


—— of the Syſtems of Blood- 


eſſels; the mean Capacities of the 


Syſtems of Air- Veſſels of Bodies of 


two different Letigths, will be as 


D*L and d*l; when the Bodies are 
fitting, and their Hearts free from 
the Influences of all diſturbing Cau- 
ſes: And ſince alſo by Suppoſition, 
the mean Numbers of Inſpirations 

are as the mean Numbers of Pulſes 
SEE = in 


the Syſtems of Blood- 
eſſels bf Bodies of two different 
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in a given Time; the mean Quan- 
tities of freſh Air inſpired by health- 
ful Bodies of two different Lengths, 
will be as the mean Capacities of 
their Syſtems of Air-Veſſels, and 
mean Numbers of their Pulſes in 
that Time, taken together, that is, 
as DL and d' Ip, P and p denot- 
ing the mean Numbers of Pulſes in 
the given Time: But by the „ie 
Corollary of the 14 Propoſes 
p. p:: X. T. And therefore, the 
Quantities of freſh Air inſpired in 
a given Time will be as D*V and 
d' v, that is, as the mean Quanti- 
ties of Blood which flow thro the 
Lungs in the given Time, 


The mean Numbers of Pulſes and 
Inſpirations ina Minute, of healthful 
Bodies of three different- Lengths 
in the Morning when they were ſit- 
ting, were 65, 72, 116, and 17, 


19, 
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15, 30. Hence it "PE ars, that 


the mean Numbers of Pulſes and 


Inſpirations in a given Time, are 


ee to one another in 
healthful * Bodies, when they are 
ſituated alike with reſpe& to the 
Horizon, and their Hearts are free 
from the Influences of all diſturb- 


ing Cauſes: And if from Experi- 


ments it ſhall be fonnd, that the 


mean Capacities of the Syſtems of 


Air-Veſſels are proportional to the 
mean Capacities of the Syſtems of 
Blood-Veſſels; then will this Pro- 
poſation be true in healthful Bodies, 


| Gor. 1. If this Propoſition be true; 


the mean Quantities of freſh Air in- 


ſpired in a given Time by health- 
fi Bodies, will be in Ratios com- 
pounded of the duplicate and ſub- 
duplicate Ratios of the mean Dia- 
meters of correſponding Blood -Veſ- 
els, that is, as D*vD and d*yd, 
. E e 21 For 
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For V. v:: „D. yd, by the Tell 
Propoſitian: But the Quantities of 
freſh Air inſpired in à given Time, 
are as D; V and & v, by this Propo- 
ſrion: And therefore, the Quanti- 
ties of freſh Air inſpired in a given 
Time will be as P; P and dd. 


Cor. 2. If this Propoſction be true; 
the mean Quantities of Air inſpired 
in a given Time by healthful Bo- 
dies of different Lengths, will be 
in Ratios compounded of the ſimple 
and ſubquadruplicate Ratios of the 
Lengths of the Bodies, that is, 
LxL* and 1xI*. For D. d:: Li. I by 
Cor. 4. Prop. 12; and by Conſe- 
quence, D* /D. d' yd:: L*L. IxF: 
But the mean. Quantities are as 
D and d' yd, by the laſt Curol- 
tary: And therefore, they will be 


4 ” 
Cor, 
« X - * 


Amar aan | wy 


T1 in 


6 x 
1 -4 


: If this Py ofatia bet 

the mean G e ws 8 
in a given Time by health 
dies of different Lengths, will 2-4 
Ratiog compounded of the dupli- 
cate Ratips of their Lengths, and 
of the ſimple Ratios of the Num- 
bers of their Pulſes in a given Time, 
that is, as L' P and l p. For by this A 

: Propoſiti tian, the mean Quantities 1 
Air inſpired i in a given Time are as 10 
D'V and d v: But by Gr. 4. Prop. 
12, D, d' :; L. Il. and by Car. I, 
Prop. 14, V. v:: LP. Ip: And =_ 
therefore, the mean Quantities of 4 
Air inſpired in a given Time will bu 
be as L*P and Fp. f 1 


Cor. 4. If this Propo wn, i 
| the Quantities of 2 Air inſpired 


in a given Time i in Proportion to | 1 | 
the whole * of wu will 1 
144 be 1 


be as the Numbers 3 in a 
given” Time, For 1 1 P. P, by 
v D. v dy 


Cor. 1. Prop. eke B. d MW: 
And therefore, ö BT: Mt 227 . oy 
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PROPOSITION XXVIIL 


Hf E Nouriſhment of  IREY 
changes i its Texture in their Bo- 


dies, till it becomes like their fold and 
durable Parts. 


For the ſolid and durable Parts 
of Ani Bodies grow out of their 
Nou- 


© 


4 


ee But their . is 
om an Addition and Adheſion of 
like Parts: And therefore, the Nou- 
tiſhment of Animals changes its 
Textire in their Bodies till it be- 
— like their ſolid and durable 
arts. 


Cor. 1. Hetice + it appears, that 
Animals will not be htly nou- 
riſhed, whentheir Nouriſhment does 
not change its Texture in their Bo- 
dies tilt it becomes like their ſolid 
and rr cs Parts. | 


: Gor. 2. Hetwel it cappeats, that the 
Nouriſhment, by changing its Tex- 
rure in the Bodies of Animals, be- 
comes more dry and earthy than 
it was before; otherwiſe; it would 
not be like their ſolid and durable 
| wp phe 


po- 


vations; that there is a Fluid in the 


AAL OEconomr, 225 


a 


ae 
/ProPOStTION XXVII. 


HE Texture of the Noariſhment 
is changed in the Bodies of Ani- 
walk; * a gentle Heat and Motion, 


| The firſt reatiarkable Change | in 
the Texture of the Nouriſhment is 
mate in the Stomach: In this Bowel 
the ſolid Parts of the Food are diſ- 
ſolved and intimately mixed with 
the Fluids, This Mixture is uſually 
called Chyle. - 

Some, from abfrvig g that Fluids 
have 4 Power of diflolving Bodies, 
have thou he that aFluid in che Sto 
mach diflolves the Food and turns it 
into Chyle: But as it does not ap- 
pear from Experiments and Obſet- 


Stomach endued with ſuch a Power; 
9 Ff chis 
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this Opinion is without Founda- 
di . ; $19 $45 46.45 5m | ; 


ers; from obſerving the great 
Strength of the Gizzards of Fowls, 
and that there is commonly Gravel 
found in them, have imagined, that 
the Food is diſſolved in the Sto- 
machs of Fowls, and conſequently 
in the Stomachs of all Animals, by 
Attrition or Grinding. But if this 
Opinion be examined, it will like 
wiſe appear to be without Founda- 
tion. For the Food of Fowls is 
moſtly Grain, all Sorts of which 
are hard and covered with tough 
Skins; and therefore, before this 
Food can be diſſolved and turned 
into Chyle, it muſt be ſoſtened, and 
its Skins ground off; the firſt of 
which is done by Warmth and Moi- 
ſture in the Cray, and the ſecond 
by Attrition in the Gizzard. By 
_ theſe Contrivances, the Food of 
Fowl is prepared and fitted for Di- 

* geſtion; 
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geſtion - as human Food is by 
Cookery and other Ways of pre- 

paring it, and by the grinding of 

the Teeth. But if we ſhould 3 
that the Food of Fowl is diſſolved 
and turned into Chyle by Attrition; 
it will by no means follow, that 

Food is ſo diſſolved and turned into 
Chyle in a human Stomach, which 
has no Gravel in it, and has but ve- 
ry little Muſcular Strength in Com- 
pariſon of the Gizzards of Fowls, 
There may be many different Con- 
trivances in different Species of Ani- 
mals, to ſoften, groſſy divide, and 
2 their Food for Digeſtion; 
t it will not from thence follow, 
that their Food is digeſted or turned 

into Chyle by different Cauſes. 
The Food is diſſolved and turned 
into Chyle by a gentle Heat and 
Motion, Heat makes many Bodies 
fluid, which are not fluid in Cold. 
ST” 


We * 


— . 1 _— 
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Lead is melted by a Heat eight 
times as great as the external Heat 
of a human Body; Tin, by a Heat 
ſix times as great; Wax, by a Heat 
twice as great; and Bones, with the 
Addition of a little Water, are diſ- 
ſolved in a Digeſter by Heat in a 
little Time. If the Heat of the 
Stomach be nearly equal to that of 


the Blood, it may be ſufficient, when 


the Orifices of the Stomach are 

retty exactly cloſed, to diſſolve the 
Food in a few Hours, and turn it 
into Chyle; eſpecially when it is 


aſſiſted by the Motion of the Sto- 


mach, which by agitating and mix- 


ing the Food will contribute to this 


End. For ſince Heat can diſſolve 
ſolid Bodies, and 19445 found 
in a human Stomach, beſides a gentle 
Heat and Motion, which can diſ- 
ſolve the Food and turn it into 


Chyle; it will follow, that the Food 
1 1 
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is digeſted or diſſolved, and turned 
into Chyle, 990 a gene Heat and 
ks ch ” F 
e in movi 
the Inceſtines:' is gls diflolved 
by Heat and Motion : And the = | 
Part of this Fluid bein conv 
into the Blood, is ſtill - 
changed by the ſame Cauſes, — 
ly a —4 Heat and Motion, till it 
uts on the Form of Blood, and, at 
laſt, becomes fit to nouriſh the Bo- 
dy, by being made like its ſolid and 
durable Parts. The Growth of the 
Chicken in the Shell out of the 
White of the Egg, is a ſtrong Proof 
of the Truth of this: For here is ma- 
nifeſtly nothing, beſides a gentle 
Heat and Motion, to change the 
White of the Egg, . ſo. as to con- 
vert it into Blood, and render it fi: 
Nouriſhment for all the n of u an 
Animal Body. Sorg 


Cor. 
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Cr. Hence Animals will not be 
rightly nouriſhed, when the Ter- 
ture of their Food is not rightly 
changed in their Bodies by Heat and 
Motion; which may be owing, ei- 
ther to an Unfitnels in the Food for 
fach a Change, or to Degrees of 

Heat and Motion unfit to = o- 


as 2 % 


PRO POSITION XXIX. 
T HE conſtituent fohd Parts of 
1 Animals, according to their ſe- 
veral Natures, are endued with pe- 
culiar aitrathrve Powers of certain 
they draw out of the Fluids moving 
Miro them like Paris in certain Ouan- 
mies, andihereby preſerve their Forms 
and juſt Magnnudes. EL 


For 
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For without attractive Powers 
agreeable to their Natures, the 
conſtituent ſolid Parts of Animals 

cannot dray like Particles out of the 

Fluids moving through them; and 

conſequently; cannot preſerve their 

Forms: And unleſs theſe Powers be 

of certain Strengths, they cannot 

draw thoſe Parts in ſuch Quantities 

as are proper 1 their Mag- 
nitudes: And therefore, the Propo- 

ſition is true. SY; 


58 10 N vill not be 
rightly nouri y proper Food 
changed by juſt Degrees of Hear and 
Motion, when the attractive Powers 
of their ſolid Parts are changed, ei- 
cher in their Natures or in their Mag- 


Animals of the 
will grow faſter or 
of the fame Nourifh- 
ment 


Cor. 2. Hence 
ſame Speci 
ſlower, out 
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ment rightly changed by Heat and 
Motion; as the attractive Powers 
of their ſolid Parts are ſtronger or 
weaker. And univerſally, their 
Growth in a given Time will be 
greater or leſs; as the attractive 
Powers of correſponding Parts are 
greater or leſs; or as the Fluids mo- 
ving thro' thoſe Parts abound more 
or leſs with ſimilar Particles, that is, 
with Particles rightly fitted to be at- 
tracted by thoſe Powers, 


General ScHoLiuM. 


I have ſhewn that the Nouriſh- 
ment of Animals becomes more dry 
and earthy in their Bodies, and that 
this Change is effected by a gentle 
Heat and Motion. How a gentle 
Heat and Motion cauſe this Change 
in the Nouriſhment, may be under- 
ſtood from what Sir Iſaac Newton 
has delivered concerning the Na- 
ture of Salt. This great Man, find- 

5 ing 
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ig from Experiments and Obſer- 
aid that Salts are dry Earth and 
watry Acid united by Attraction, 
and that the Earth will not become 
a Salt without ſo much Acid as 
makes it diſſolvable in Water, has 
given the following Account of the 
Formation of Particles of Salt. 

As Gravity makes the Sea flow 
« round the denſer and weightier 
ce Parts of the Globe of the Earth, 
« ſo the Attraction may make the 
ce watry Acid flow round the den- 
« fer and compacter Particles ot 
Earth for compoſing the Par- 

« ticles of Salt. for otherwiſe the 
« Acid would not do the (Office of 
te a Medium between the Earth and 
« common Water, for making Salts 
« diffolvable in Water; nor would 
« Salt: of Tartar readily draw off 
ce the Acid from diſſolved Metals, 
* nor Metals the Acid from pe 
* cury. Now as in the great Globe 

* G g 1 of 
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tc of the Earth and Sea, the denſeſt 
« Bodies by their Gravity ſink down 
te in Water, and always endeavour 
tc to go towards the Center of the 
Globe; ſo in Particles of Salt, 
« the denſeſt Matter may always 
t endeavour to approach the Cen- 
tc ter of the Particle: So that a Par- 
ce ticle of Salt may be compared to 
«« a Chaos; being denſe, hard, dry, 
te and earthy in the Center; and 
tt rare, foft, moiſt, and watry in 
ce the Citcumſerence. And hence 
ce it ſeems to be that Salts are of a 
“ laſting Nature, being ſcarce. de- 
“e ſtroy'd, unleſs by drawing away 
« their watry Parts by Violence, or 
« by letting them ſoak into the 
«© Pores of the Central Earth by a 
« gentle Heat in Putrefaction, until 


the Earth be diſſolved by the Wa- 
< ter, and ſeparated into ſmaller 
c 'Particles, which by reaſon of 


their Smallneſs make the rotten 
8 , cc Com- 


— 


* 
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. Compound a of a black 
% Colour. 1 it may be 
4 that the Parts of Animals and 
„eg etables preſerve their ſeveral 
i Fay —— 3 
« riſument; the ſoft. and moiſt 
6 Nouriſnment᷑ eaſily g its 
Texture by 4 e Heat and 
Motion, till it bec like the 
ee denſe, hard, dey, and durable 
<, Farth in the Center of each Par- 
cc ticle. But when the Nouriſh- 
ment grows unfit to be aſſimi- 
6 lated, or the Central Earth grows 
too feeble to aſſimilate it, the 
*, Motion ends in Confſaken,, Pu- 
** .trefaQtion and Death.” News. 
Opt, p. 361, 362. 
Hence it appears, nenen ier 
the ſaline Part of the Aliment fit to 
nouriſh the ſolid Parts of Animals 
and Vegetables, part of the ſuper- 
rely dt muſt by Heat and 
Motion be drawn off from the Par- 
Gg2 ticles 
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tticles of Salt; by which they will 
become more denſe, hard, dry and 
earthy, like the ſolid and durable 
Parts of the Bodies. And, accord- 
ing to the different Degrees of Heat 
and Motion in the different Species 
of Animals and Vegetables, the 
watry Moiſture will be drawn off in 
different Proportions, ſo as in each 
Species to render the Particles like 
e ſolid Parts of the Bodies of that 

8 . 2 


And farther, if we cop fiderthat 


Water is a very fluid taſtleſs Salt, 
and that Animals and Vegetables, 
with their ſeveral Parts, grow out 
of Water and watry Tinctures and 
Salts; we may from what has been 
ſaid underſtand the Manner in which 
the 15 8 of Animals — 
Ve es is chan a ge 

Hear afid: 8 7 ae: 
like the ſolid and durable Parts of 
their reſpective Bodies. 0 f 
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PROPOSITION XXX. 


H E Claud inthe Bodies of * 

malt, according ro their ſeveral 
Natures and Diſpoſitions, are endued 
with peculiar altraci we Powers y 
which : 5 fuck in various een "Re 


the B 


That cheGlands of rials han 
ſuch attractive Powers, 1 ſhall 
from Experiments and Oblerrati 
ons. 

& If two plane poliſhed Plates of 
c Glaſs — — two Pieces of a 

te poliſhed Looking-Glaſs) be laid 
« together, ſo that their Sides be 
* parallel and at a very ſmall Di- 
e — from one another, and 
* then their lower Edges be _ 


cc into 


— 
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© into Water, the Water will riſe 

ec the Diſtance of the Glaſſes is, the 

« the Water will riſe. If the Di- 
cc ſtance be about the hundredth 


ighttowhich 


« part of an Inch, the Water wil 


4 "riſe to the Height of about an 
«« Inch; and if the Diſtance be 
w Fen or leſs in any Proportion, 
the Height will be. reciprocally 
* proportional to theDiſtance very 


« nearly, The Weight of the 


<<. Water drawn up being the fame, 
„ whether the Diſtance between 
.* the Glaſles be greater or leſs; the 


« Force which raiſes the Water and 


-< ſuſpends it muſt be likewiſe the 
-< (ame, and ſuffer no Change by 
changing the Diſtance of the 
77 Gl es. And in like Manner, 
Water aſcends between two Mar- 


e bles 
ce 1 


ed plane, when their 


ed Sides are parallel and at 
cc a 
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« 4 very little Diſtante from oe 
« another. And if ſlender Pipes 


«© of Glaſs: be dipped at one End 
« into ſtagnating Water, the Wa- 


« ter will riſe/ within the Pipe, 
« and the Heig t to which it — 
ce vill be recip 
Ki eee proprio 


the Pipe, and will — fe 
© to which it 2 — 
« Planes of Glaſs, if the Semidia- 
« meter of che Cauity of the Pipe 
ce be equal to the Diſtance between 
ce the Planes, or thereabouts. And 
cc theſe Experiments ſucceed after 
„ the fame Manner in vacuo as in 
«. the open Air, (as hath been try d 
« before the Royal Society,) and 
« therefore are not influenced by 
« the Weight or Preſſure of the At» 
ce moſphere.“ See Meur.  Ope. 5. | 
366, 367. 
Now ſince the Riſe and Suſpen- 
ein of Water between two Glaſs 


Planes 
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planes and in ſmall Glaſs * 
not owing to the Preſſure of the At- 
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or as p, becauſe h is as r. 
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moſphere; they muſt be canſed 

an m_ Power in the Gal 
proportional to the Weight of Wa- 
ter ſuſtained by it. Let H, h denote 


the Heights of the Column of Wa- 
ter ſuſtained between the two Glaſs 


Planes and of the Cylinder ſuſtained 


in a ſmall Glaſs Pipe; B, p the 
Breadth of the Column and Peri- 


phery of the Cylinder; and D, d 
the Thickneſs of the Column and 
Diameter of the Cylinder: And 


then the attractive Power which 


ſuſtains the Column will be as HBD, 
or as B, becauſe H is as I and the 
attractive Power which ſuſtains the 


Cylinder, will be as or 28 E, 


To - 
* 
Hence it appears, that the at- 


tractive Power which ſuſtains the 


Water 
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Water ariſes only from thoſe Parts 


of the Glaſs which are contiguous to 


the Surface of the elevated Water; 

or more truly, from the Parts of a 
narrow Surface of the Glaſs, whoſe 
lower Edge touches the Surface of 
the Water, and whoſe Height is the 


ſmall given Diſtance to which the 


attractive Power, with which Glaſs 


attracts Water, reaches; and there- 


fore, the attractive Powers of the 
Glaſs Planes and ſmall Glaſs Pipe 


will be as 2B and p. But the Pow- 
ers are as the Weights ſuſtained by 


them, that is, 2 B. p: :HBD. "=, 


WhenceHD vill be equal ton; and, 


when D is equal t0 , H vill bye! 
qual to u. 


This Power varies in one and the 
ſame Pipe, or becomes different when 
exerciſed on different Fluids. For 
one and the ſame ſmall Glaſs Pipe 

| H h ll 
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will ſuſtain different Weights & dif- 
ferent Fluids, as 1 558 this 
x Table. : \ 
es frag [Dent wage) | 
Fluids. by 1 
211 08 IP 
Oil of Vitriol 1 1. 2 17247 
Water p. 6. Sal Gem p. & | 1. 7310921] 18893 
Water p. 6. Sal Gem p. 4 1. 72110642 18304 
rk Common Bp. p. 11. 67] 10447] 27 
ater t- . YELA 17 
Spirit of 7 of Vitriol PIE rr 1. 63 11885 19331 
German Spa-Water | 1. «95] 10111} 17694 
Common Water cold N 1. 77 17500 
Common Water boiling hot 1. 64] 9781] 1 
Good Blood Ii. 4 70% 15056 
Serum of good Blood 1. 65] 10300] 16995 
Serum in a Dropſy | 1. 6x] 10191] 16782 
Urine _.. 1. 60] 10270] 16432 
Saliva 1. 54] 10100] I5554 
Milk of a Cow 1. 4210279 14596 
Gall of an Ox „ 7 10335} 12402 
Small Beer 1. 44| 10111] 14559 
n 1. 3 10111 1257 
inegar 1. 23102791 1 
Common Ale I, 7 — 2 
Red Wine 1. IF] 9930 11419 
Punch 1. 12 100% 11261 
Oil Olive 1. 14 9130 10408 
Oil of T | o. 81] 9244] 7487 
Sal Volatile Oleoſum o. 84| 8774] 7379 
Brandy - - - o. 75| 9320 
Spirit of Wine rectified o. 73 8324] 6076 
Spirit of Harts-horn 1. 44 | gBozj 14114 


| 7 
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In the firſt Column are the Names 


of the Fluids, in the ſecond the 
Heights to which they roſe in one 


and the ſame Glaſs Pipe, in the third 


the Denſities of the Fluids, and in 


the ſame Pipe. I obtained the 


Weights by multiplying the Heights 


into the Denſities. For the Weights 


of Cylinders are as their Magnitudes 
and Denfities taken together, or as 
their Heights and Denſities taken 
together if their Baſes be equal: 
But the Baſes of all the Cylinders 
of different Fluids ſuſtained by one 
and the ſame Pipe are equal: And 


therefore, the Weights of ſuch Cy- 


linders are as their Heights and 
Denſities taken together. 

Hence it appears, that one and 
the ſame Glaſs Pipe attracts different 
ud wich. differ "of 
Force. Ir attracts Spirit of Vitriol 


more ſtrongly than Oil of Vitriol, 


H h 2 Oil 


ent Degrees of 
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Oil of Vitriol more ſtrongly than 
Water impregnated with Salt, Water 
Ru with Sal Gem and Nitre 
more ſtrongly than common Water 
cold, common Water cold more 
ſtrongly than the Animal Fluids and 
common Water made boiling hot, 
the Animal Fluids more ſtrongly 
than fermented Liquors, fermented 
Liquors more ſtrongly than Oils, 
and Oils more ſtrongly than ardent 
DET TINT 

So then, it equal Quantities of 
all the Fluids of this Table were 
mixed together, the ſame Glaſs Pipe 
would fuck in different Parts of this 
heterogeneous Fluid in different 
Proportions... It would ſuck in 
more Parts of Water impregnated 
with Salt than of Oil or ardent Spi- 
rits. The Parts leaſt attracted 
would be driven off, to make way 
for thoſe which are moſt attracted 
to enter into the Pipe; as in a Fluid 
JONI "19 HO eee 
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vhere the Force of Gravity alone 


er the lighter Bodies are 
fore d to aſcend, to make way for 


the Deſcent of Bodies which are 
bens ‚. aero 
Sir Iſaac Newton has proved from 
Experiments, that the Particles of 
Light attract ardent Spirits and Oil 


more ſtrongly than Water: And by 
Conſequence, if we ſuppoſe a ſmall 
Pipe to be formed out of Particles 


= whoſe attracting Powers are the 
ſame with thoſe of the Particles of 
Light, and one End of it to be 
dipped into a heterogeneous Fluid 
compoled of equal Quantities of 
all the Fluids of this Table intimate- 
ly mixed together; ſuch a Pipe 
would attra& the Parts of Oil and 
ardent Spirits more ſtrongly than 
thoſe of Water, and ſuck in more 
Parts of the two former than of the 


latter. The Fluid therefore:-drawn” 
out of the heterogeneous Fluid — > 


„% ce no oh i a RAY: — — * 


" 
* r es nm 
717. 0 RS, Er 


| 
. 
WH 
= 
4 
11 
ö f 
j 
. 


r Mc 1. — 2 w 
— ————— .. 


r D 


. 


— x a" 


| 
| 


this Pipe, would be different from 


the Fluid drawn out of it by a ſmall 
Glaſs Pipe; for two Fluids will be 
different, when they either conſiſt 
of different Parts, or of the ſame 
Parts mixed in different Proportions. 
Now ſince Pipes of different Na- 
tures draw off different Fluids from 
one and the ſame heterogeneous 
Fluid; it follows, that the ſecerning 
Pipes of the Glands, — to 
their different Natures and Diſpoſi- 
tions, fuck in various juices from 
the Blood, which is a heterogeneous 
Fluid conſiſting of a great Variety 
of Parts. And conſequently, the 
Propoſition is trum. 
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PROPOSITION XXXKXI-. 


Y Human Bodies have the ſame 
Number of correſponding wer” 
1 
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hay pom have the ſame Num- 
of. e ſecerning Pipes 
W ſpondimg. Blood 7 
if. 1 bs f corre) 
4 55 33 gebb of 1. Bo- 
dies, if the Bodies 2. red all 
with hy «jp zo the Horizon,. their 
Hearts be alike free from the Influ- 
ences of, diſturbing Cauſes,” and their 
Blood . alike, ſauurated with: Parts fit 
— the Quantities of Hu- 
= mor. charged. by uit 
Ratios. comprended, of the . ſquiph- 
cate. Ratios of the Diameters of cor- 
* g Blaad: Veſſels, and of the 
ſul hex 2g aa of the Forces which 
move the ſecerned Humours through 
g ſecerning Pipes, drrett- 
< Rats of 
the Lengilis of the Bodies, inverſly. 
If Z, z denote the. Quantities diſchar- 
ged by tuo correſponding Glands in a 
Sven Time; F, f the Forces' which 
move 


correy 


ly; and ofthe fb 


FE — 2 or 
2 — 5 — 7200 corre 

Fab, and L, 1 the L = 

1527 Ti that 2.2 uf L . 


fie 


0 | mathe, | 
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Fo, th who: 4 
made in this Seger 
it is evident, that the — 
Humour diſcharged by — 
nr 
be as the Or a. : 
any of 1 — 
ing Pipes in that Time: da: 
Cf ading < harged kr 
Time, will be as 14 pes gre 
— and as the Velocities of 
es — — 
Ox As 3 
the Diameters of the — eſs 


the U 5 the Humour flows 
ing through the Pipes; taken toge- 
hot F beat 44. of Te 
Pipes ate as the Diametets of the 
Blood-Veſſels out of which they 
ariſe; and the Velocities of the Hu- 
mour flowing through correſpond- 
ing Pipes, will by 11 x, be in 
Ratios compounded of the direct 
ſubduplicate Ratios of the Forces 
which move the Humour through 
them; and of the inverſe ſubdupli- 
cate Ratios, of the Diameters and 


Lengths of the Pi Or of the 


Diameters of correſponditng Blood 
Veſſels and Lengths of the Bodies: 
And therefore, the Quantities of 
Humour diſcharged by correſpond- 
ing Glands in a given Time, will be 
in Ratios compounded of the du- 
plicate Ratios of the Diameters of 


correſponding Blood-Veffels and of 
the ſubduplicate Ratios of the Forces 


which move the Humour thro? cor-· 


Ii reſponds 


reſponding ſecerning Pipes, direct 
ly; and of the ab plate Ratios 


LY 


Blood-Veſſels and of the Lengths 


of the Bodies, inverſiy; that is, 


of che Diameters of correſponding 


3 af 
d: /:: D- dvT : And there- 


fore, fo this D T. d/T. 


Cor. 1. If this Propeſ#:on be true, 
and if the moving Forces of corre- 
ſponding ſecerning Pipes be as their 
Diameters, or as the Diameters of 
correſponding Blood Veſſels; the 
Quantities of Humour diſcharged 
by correſponding Glands in a given 
Time, vill he in Ratios componnd- 
ed of the duplicate Ratios. of the 
Diameters of correſponding Blood- 
plicate Ratios of the Lengths of the 
Bodies inverlly, And, the mean 

| Quan- 


* 1 
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Quantities of Hamour diſcharged in 
a given Time, will be in the ſubdu- 
plicate Ratios of the Lengths of the 
Bodies. If F. f:: D. d: then will 
2.21: 77. v. And fince by Cor. 
4. Prop. 12. the mean Diameters 
of correſponding Blood-Veſſels ef 
Bodies of different Lengths, are in 
the ſubduplicate Ratios of the 
Lengths of the Bodies ; if D, d de- 
note the mean. Diameters of cor- 
reſponding Blood-Veſſels of Bodies 
of different Lengrhs, and Z, z the 
mean Quantities of Humour diſ- 
charged by correſponding Glands 
in a given Time; then Z. 2:: „L. 

VI. ee 


Cor. 2. If this Propoſition be true, 
and if the moving Forces of cotre- 
ſponding ſecerning Pipes be as the 
internal Surfaces of the Pipes, that 
is, as their Diameters and Lengths 

| VT 


i or as the Diameter: 
of correſponding Blood-Veſlſels and 
Lengths of the Bodies taken toge- 
ther ; the Quantities diſcharged by 
correſponding Glands in a given 
Time, will be in the duplicate Ra- 
tios of the Diameters of correſpond- 
ing Blood-Veſſels, And the mean 
Quantities diſcharged by corre- 
ſponding Glands in a given Time 
will be as the Lengths of the Bodies, 
If F. f:: DL. d; then will Z. 2: 
D', d', And, ſuppoſing D, d, Z, 2 
to denote mean Diameters of corre- 
ſpending Blood-Veſlels of Bodies 
of different Lengths, and mean 
Quantities of Humour diſcharged 
by correſponding Glands in a given 
Iime; then Z. 2; L. I. 


Cor. 3. If this Propoſition be true, 
and if the moving Forces of cor- 
reſponding ſecerning Pipes be as the 
Eapacities of the Pipes, or as the 

7 | Cape 


Capacities of correſponding Blood+ 
Veſſels; the Quantities of Humour 


diſcharged by correſponding Glands 


in a given Time, will be in Ratios 


compounded of the duplicate and 
WAP ja Ratios of the Diame- 


ters of correſponding Blood Veſſels. 
And the mean Quantities of Hu- 
mour diſcharged by correſponding 
Glands in a given Time, will be in 
Ratios compounded of the ſimple 


and ſubquadruplicate Ratios of the 
Lengths of the Bodies. If F. f:: 
D*L. d*l; then will Z. 2:: D*vD. 
dyd. And ſuppoſing D, d, Z, 2 to 


denote mean Diameters of corre- 
ſponding Blood-Veſſels of Bodies 
of different Lengths, and mean 
Quantities of Humour diſcharged 
by correſponding Glands in a given 
Time; then, ſince the mean Diame- 
ters of correſponding Blood - Veſ- 
ſels of Bodies of different Lengths 
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are in the ſubduplicate Ratjos -_ 5 
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the Lengths of the Bodies, Z. z: 
Le“. 1&1. | 18 +. | 


Cor. 4. If this Propoſition be true, 

and if the moving Forces of corre- 
ſponding ſecerning Pipes be as the 
' Capacities of the Pipes, or as the 
_ Capacities of correſponding Blood- 
Veſſels; the Sums of the Quanti- 
ties diſcharged by all the correſpond- 
ing Glands, or any given Mr 
them, in a given Time, will be in 
Ratios compounded of the dupli- 
cate and ſubduplicate Ratios of the 
Diameters of correſponding Blood- 
Veſſels: For, ſince the Diſcharges 
of any two correſponding Glands 
are in theſe Ratios; the Sum of the 
Diſcharges of all the Glands, or of 
any given Number of correſpond- 
ing Glands, will be in the fame Ra- 
tios. If S, s denote thoſe Sams, then 
$.$::D* /D. dvd. And if 8, s, D, d 
denote the mean Sums of the Diſ- 
5011 charges 


oo 

8 
$- 
* 
8 
* 
1 
. 
LY 

4 


AxIMAI OECONOMT. 255 


charges in a go Time and mean 
Diameters of correſponding Blood- 
Veſſels of Bodies of different 
Lengths, each Mean being taken 
from a conſiderable Number of Bo- 


dies of the ſame Length; then, 


ſince the mean Diameters of corre- 


ſponding Blood-Veſſels are in the 


ubduplicate Ratios of the Lengths 


of the Bodies, S. s:: LxL*, IE. 
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Of the Diſcharges of Human Bodies. 


ProvorirION XXXII. N 


T H E Mean Duarte of out 
and Diſcharges in a natural 

Day, taken from = the Food and 
Diſcharges of a Month, are nearly 
equal in cab Bodjes. 


For I have found by ſtatical Ex- 
riments, that tho' the Food and 
Diſcharges of- healthful Bodies be 
rarely equal in ſingle Days; yet the 
mean Quantities in a natural Day, 
taken from all the Food and Dif- 
charges of a Month, are always 
nearly equal. And chereſore, the 
** Hon is true. 


Cir, 


0 ; * 7 La 3 . ; 5 

. 1 3 % Y 4, 91 LY * 1 * A & $ 

pr i % L — +. 3.4 
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64:8 \ 


er. x, If N, ndenote the mean 
Quantities of Food in a natural 
Day of two healthful Bodies, taken 
from their whole Quantities of Food 
in a Month; and P, U, S; p, u, s, 
the mean Quantities of their Per- 
ſpiration, Urine, and Stool, taken 
Fe the whole Quantities of thoſe 
Diſcharges in a Month; then by 
this Propoſition, N is nearly equ 

to P+U+S, and n nearly equal to 
pHuts. | 


Cor. 2. If a healthful Body at all 
Seaſons, of the Year take daily the 
ſame Quantity of Food in every 
Month, taking one Day of the 
Month with another; the daily Sum 
of the Diſcharges in every Month, 
taking one Day of the Month with 
another, will be likewiſe nearly the 
ſame at all Seaſons of the Year. 

* And 


the . 


1 ; 
* 5 
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And therefore, if either Perſpira- 
tion, Urine, of Stool be greater in 
ſome Months of the Yeat than jg 
others; the Sum of the other two 
will be as mach leſs; Orheryiſethe 
Sum of the three could not be 
given. W 


1 The Truth of theſe two Corolla- 
ries will farther appear from the fol- 


lowing Table. 
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This Table vas made from a 
Courſe of Statical Experiments. The 
natural Day was divided into three 

Parts, Morning, Afternoon, and 
Night; the Morning contain'd ſix 
Hours from eight to two, the After - 
noon fix Hours from two to eight, 
and the Night the remaining twelve 
Hours. I obſerved the Food and the 
Diſcharges in theſe three Parts of 

the Day, every Day for eight Months 
together; and with the Means ta- 
ken from all the Food and all the 
Diſcharges in the ſeveral Months, 
I compoled the Table: From which 


i it T5 3 

Fu, That Perſpiration and U- 
rine vary in their Quantities at dif- 
ferent Seaſons of the Year, and that 
as one encreaſes the other leſſens. 
In April and May they were nearly 
equal, only Urine exceeded Perſpi- 
ration a little in April, and was ex- 
9 

| . 
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the three Summer Months, uns, 
July, and Auguſt, taken one with 


another, Perſpiration exceeded U- 


tine in the Proportion of about 


to 3. In OFober and November they 
yere nearly equal again, only U- 


rine exceeded Perſpiration a; little 
in November, At the End of this 
Month I vas interrupted, and hin- 
dered from carrying on the Expe- 


riments throughout the whole Year, 


as I at firſt intended; but I repeat: 


ed them for about ten Days in cold 
froſty Weather, and found that U- 
rine then exceeded Perſpiration as 
much as Perſpiration exceeded U- 
rine in dummer. DET 
| Secondly, That Stool is but aſmall 
Diſcharge when compared with Per- 
ſpiration and Urine, and is but little 
influenced by the Seaſons of the Year 
in healthful Bodies. It was a little 


* 


larger in May than in the other 


Months, from a gentle Diarrhæa, for 
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about twenty Days in that * 
And it was a little leſs: in O ober 
_ November, from the Quanitity 
Food bein leſs in thoſe Months 
= — 
— That he daily Fosd and 
| Diſcharges taken from all the 
Food| and all the Dif ges of 2 
Month, ate qual at all Sea - 
ſons of the Year in ealthful Bo- 
dies, only the Diſe fall a little 
dure: of the Food i Autumn, and 
exceed/it a little in the Spring. 'The 
Difference between the Food and 
Diſcharges: at theſe Seaſons; ariſes 
ftom Perſpitation being more dimi- 
niſned in Autumn by the Cold of 
the external Air; than Urine is in- 
creaſed; and more increaſed in the 
Spring by: the Warmth of the Air, 
than Bros! is diminiſned. Urine 
takes up ſome Time at theſe dcaſons 
to have its Iacreaſe and Diminution 
mad equal to the Diminution and 
Incrtaſe 


Ane _—_ 2 


Conſequence, that they! are 

in & in Wi inter than ah fy 
are 1 6g 4 The Change, of 
Weight in ring _ ea g 


N e 

bag e canſed a Dilcaſe in 

Tip i 
Nr. 

— at the Rate of about ag 


Ounce only in a Day: Aud the 
4 — . three Months is at 


the Rare of goly. Sers tuo, chicd 5 


arts of an Oupce.in, 2 Day, taking 
= Day with another. 


A Change is continually made i in 
the 258 "ee . but 
if We co Quantity and | 
Time o its. Gromth, edel, bad 
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its Food — Diſch: es * 
Day to be very nearly equal. For 
if 4 | Child newly born wel bs 12 
Pounds, and in twenty Years (which 
J ſhall ſuppoſe to be the Time of 
growing) come to weigh 168 
Pounds; the Food will exceed the 
Diſcharges in a natural Day, taking 
one Day of the whole Time of its 
Growth with atiother, by ſome- 
thing more than the third part of 
an Ounce. Tis true a healthful 
Child from its feeding plentifully, i 

 Mleeping much, and wanting Exer- iſ 
_ iſe,” grows much more the firſt iW 
half Year than it does afterwards in 
the ſame Compaſs of Time; and 
yet even then there is but little 
Difference between the Food and 
Diſcharges in a natural Day, taking 
one Day with another. For if its 
Weight when it is born be doubled 
in the firſt half Vear, the Food will 
exceed the Diſcharges by little more 


than 


A. oke 6 46) ; 
than an Ounce in a Day, taking one 
Day with another. "Therefore the 
Food and Diſcharges in a natural 
Day, taking one Day with ano» 


ther, are nanny equal in groving | 


1 may likewiſe obſerve 4 a 


at.Chan E. tobe gently 1 ma 
pron hts of — Bodies in 


the Compaſs of a few Years; but 
if we conſider che Quantity of the 


and the Fime in which it 
e; we ſhall find little Diffe- 
rence between the Food and Diſ- 
—— in a natural Day, taking 
e G Time _ ano- 
ther. For if a n 

in Weight 5 0 Posads in — 
Time, he Food will not exceed 


the Diſcharges by half an Ounce in 
a natural Day, taking one Day « 
lane dect __ We 


| N 2 | 4 
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\ - PROPOSITION XXXIII. 


8 oſing the ſame Things as are 
Apel in tbe 3 iſt Propoſition 
and its 3d Corollary; and that the 
Quantities diſcharged by Stool in a 
natural Day, taken from the whol: il 
Quamities of that Diſcharge in a 
Month are in the ſame Proportion 
as the daily Diſcharges of other cor- 
reſponding Glands taken from their 
whole Diſcharges in a Month ; the 
Sum of the Diſcharges by Perſpira- 
tion, Urme, and Stool in a natural 
Day, taken from their whole Quan- 
tities in a Month, will in healthful 
Bodies of different Lengths be in Ra- 
#105 compounded of the duplicate and 
fubduphcate Ratios of the Diameters 
of correſponding Blood- Veſſels, that 
i, P+U4S. p+u+s::D*yD. d' yd. 
” 5 / 7 F OT 
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For the Sums of Perſpiration and 
Urine in a natural Day, taken from 
their whole Quantities diſcharged in 

a Month, are in that Proportion 

the 47h Corollary of the 3 1/t Propeſe- 
nion And the Quantities diſcharged 
by Stool in a natural Day, taken 
from the whole Quantities of that 
Diſcharge in a Month, are by Sup- 
poſition as the daily Diſcharges of 
other correſponding Glands taken 
from their whole Diſcharges in a 
Month: And therefore, the Sums of 
the three Diſcharges in a natural 
Day, taken from the wholes of their 
reſpective Quantities in a Month, 
will be in the ſame Proportion, that 
is, P+U+S. p+Hu+s::D*VD.d vd. 


Cor. 1. If the Diameters of cor- 
reſponding Blood-Veſſels be in the 
ſubduplicate Ratios of the Lengths 
of the Bodies; the Sums of the Quan- 
tities of Perſpiration, Urine, and 
| „ Stool 


Stool diſcharged daily by healthful 
Bodies of different Lengths, when 
each Quantity is taken from the 
whole of that Diſcharge for a Month, 
will be in Ratios compounded of the 
ſimple and ſubquadruplicate Ratios 
of the Lengths of the Bodies. If D. 
d:: VL. yl, then will P+U+S. p+u+s: 

L+L*. III. | 


If this Propoſition obtains in 
healthful Bodies ; this Corollary will 
alſo obtain, when the Diameters of 
correſponding Blood-Veflels are in 
the ſubduplicate Ratios of the 
Lengths of the Bodies. They are 
in this Proportion in perfectly re- 
gular and W er 9 Bodies, 
when they are ſituated alike with re- 
ſpect to the Horizon, and their 
Hearts are free from the Influences 
of all diſturbing Cauſes; and the 
mean Diameters of correſponding 
Blood -Veſſels of all ay 

| | dies 
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Quantity of each Diſcharge is 


taken from its whole Quantity in 
a Month, will be in Ratios com- 


pounded of the ſimple and ſubqua- 


druplicate Ratios of the Lengths of 
the Bodies: But thoſe Sums of the 


Diſcharges are equal to the mean 
Quantities of Food in a natural 
Day, taken from the whole Quan- 
tities of Food in a Month, by Cor. 


1. Prop. 3 2: And by Conſequence, 


the mean Quantities of Food in a 
natural Day of healthful Bodies of 


two different Lengths, will be in 


Ratios compounded of the ſimple 
. 


dies of different Lengths, when each 
Mean is taken from the Diameters 
of thoſe Veſſels in a conſiderable 
Number of Bodies of each Length, 
are likewiſe in the ſame Proportion: 
And therefore, the mean Sums of 
the Quantities of the Diſcharges in 
a natural Day of healthful Bodies 
of different Lengeny when the 
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and ſubquadruplicate Ratios of thoſe 
Lengths. This Proportion obtains 
nearly in the Royal and Blew-Boys 
Hoſpral. For upon inquiring into 
their Food I found, that taking one 
Day of the Week, and conſequent- 
ly one Day of the Month, with 
another, the Quantities of Food 
taken daily by Bodies whoſe Lengths 
are 69 and 54 Inches, are 109 and 
85 Averdupois Ounces : But theſe 
Quantities of Food are nearly in 
Ratios compounded of the ſimple 
and ſubquadruplicate Ratios of the 
| Lengrhs of the Bodies; only the 
Food of the Boys compared with 
that of the Men, is greater than in 
this Proportion by about 5. Ounces 
in a Day; which may be owing to 
the Food of the Boys being ſome- 
thing more liquid than the Food of 
the Men, and to their uſing more 
| Exerciſe. In the Food of the Boys, 
the liquid part is to the ſolid _ a 
2 ittle 


30 702 
24. 331 
18 371 


This Table in its third Column 
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little more than 3 tor; and in that 
of the Men a little more than 25 


- 


contains the mean Quantities of 


Food, ot mean Quantities. of the 
| Diſcharges, 
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Diſcharges, in a natural Day, of 
healthful Bodies of the Lengths ſer 
down in the firſt Column. I com- 
puted it by the ſecond Column, 
which contains the Products of the 
Lengths and biquadrate Roots of 
the Lengths of the Bodies, taking 
109 Averdupois Ounces as a proper 
Quantity of Food for well- propor- 
tioned Bodies 69 Inches in Height, 
on Suppoſition that the liquid part 
of the Food to the ſolid is in the 
Proportion above- mentioned. The 
Food of very young Children, as 
being wholly liquid, ſhould be 
more than is aſſigned them by this 
Table; but what the exact Quan- 
tity is I know not for want of Ex- 


periments. oF. 

Cor. 2. If this Propyſtien be true, 
as it appears to be by the laſt Co- 
rollary; the Sums of the Diſcharges 


by Perſpiration, 'Urine,; and Stool, 


| 4s ns * 
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in a natural Day taken from their 
yhole andes in a Month, will 
in Bodies of equal Lengths de in 
Ratios compounded of the ſimple 
and ſubquadrup licate Ratios of their 
Quantities of Blood. For the Squares 
of the Diameters of correſponding 
Blood=Veflels. are as the Quanti- 
= of Blood in Bodies of equal 
Lengths;'thariv/D%d*:: Q q; and 
the Square-Roots of the ſame Dia- 
meters, are as the biquadrate Roots 
of the Quantities, that is, /D. /d: : 


Q Sh And therefore, urs. ; 
EE C. LED 


For Inſtance, if the Quantities of | 
Blood in two healthful Bodies of the 
ſame Length be as 3 to 2, then 
P+U+S;: : p+u+s':: 19741. 11892. 
If the Length of the Bodies be fix 
Feet, and the Quantity of Food in 
a Day of that Body which has the 

= greater 


ff Treatiſe of the 


. Quantity: of Blood ws 6 
Ounces; the Quantity of Foot in 
a Day of the 8 er Body _—_ 
abour 70 n 2 | 


PropoarrION XX XV. Problem), 


T7 determine the Proportine of 
Perſpiration to Urme, as diffe- 


different Kinds and Degrees of 2 
erciſe, in Bodies of _—_— Ages, 
and Bodies nouriſhed byů 8 

Kinds of Food. 


. Perſ dime Eich refaeet to 
Urine is greater in Summer than 
in Winter, It was near three times 
as great in the Body from which 
the Table inp. 259 was made, and 


it is generally; greater, tho'-not * 
4 the 
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the ſame Proportion, in healthful 
Bodies. A warm Air warms the 
Skin and increaſes Perſpiration, and 
a cold Air cools the Skin and leſſens 
Perſpiration ; but as Perſpiration in- 
creaſes or leſſens, Urine on the con- 
trary leflens or increaſes by that 
Table. The Proportion of Per- 
ſpiration to Urine is regulated by . 
the Hear of the Skin; and as far as 
the Heat of the Skin is increaſed 
or leſſened by the Heat or Cold of 
the external Air, the Proportion of 
Perſpiration to Urine will be in- 
creaſed or leſſened by the Heat or 
Cold of the external Air. Accord- 
ingly, Ihave obſerv'd Perſpiration to 
have been only equal to, nay ſome- 
times to have fallen ſhort of, Urine 
in the Summer - Time, in Bodies 
which have been little expoſed to 
the Heat and Cold of the external 
Air. And as far as I can judge 
from the Obſervations I have made, 
Mm 2 this 


this chiefly happens in Bodies vhoſe 
Skins are naturally cool by a ſpare 
Diet, or a languid Motion of the 
Blood, or both. 1.21 {1A 5107 


II. From the Table p, 259 it 
appears, that Urine is always great- 
er in the Afternoon than in the 
Morning; that Perſpiration during 
the warm Seaſon is leſs in the Atter- 
noon than in the Morning, and that 
both are greater in the Day than in 
the Night. But as the Man from 
whom that Table was made, walked 
ſome Hours every Day, and gene- 
rally more in the Morning than in 
the Afternoon; we cannot from that 
Table determine theſe Diſcharges, 
or their Proportions to one another, 
at different Times of the Day, in 
Bodies which are at Reſt. To ob- 
tain theſe nearly, I took the Quanti- 
ties of Perſpiration and Urine dif- 
charged by two healthful Men 
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and D, > ms ſeveral Hours of the 
Day for four Days together in very 
hot Weather, and with the mean 
Quantities of the Diſcharges in 
thoſe Hours, compoſed the follow- 
ing Table, 1 % $04 


& 


Q- 


by — bot" ut "| 
br ; 


bj wt bay by by bj by 
we | 


bj bj be fy hay 
N a [= 


B todk 86 Ounces — Day, 
and D only 63: They boch eat their 
Break faſt at eight a Glock in the 
Morning, diged at two, and ſupped 
at cight at Night. It is to be ob- 
ſerved, that the Numbers corre- 
ſponding to the Hour 6 in the Mor- 
ning, ate the mean Quantities of 
Perſpiratiom and Urine which were 


- 


| | drawa off from the Blood in every 
1 Hour of the Night, taking one 


Hour with another. 
Setting aſide Exerciſe, and ſuppo- 
ſing the natural Day to be divided 
into three equal Parts, Morning, 
Afternoon, and Night, and the Mor- 
ning to begin at ſx aClock; the 
Quantities perſpired by B and D in 


5 = theMorning, Afternoon, and Night, 
4 were nearly by this Table, 46, 20, 
3 15, and 13, 14, 16; and theQuar- 


tities of Urine made by theſe Bodies 


1 in the ſame Times, were nearly 9, 
1 I5, 7;,and 8,8-,9. The Proporti- 


dens dont. 25g 


4 e 
Times, webe 1773 32 1005 w By 
and 162, 264, 17%, ia D. De ee 
ve learn; that the ien of 
Perſpiration: to Urine, 18 greater in 
the Light when Bodies are at Reſt 
than in the Daytime ;/ tharthere'ls 
no great Difference in-this F 
tion in theſe Times, in Bodies which 
eat ſparingly aud drink but little 
Wine, which as the Caſt off P; 
and that i in Bodies which eat plenti- 
fully and drink Wine, this Propor- 
tion is oſten 1eſF-itv the Afternoon 
than in the Mornifg; which” was 
the Caſe of Bl Wine in moſt Bo- 
dies increaſes tlie Diſcharge by U- 
rine; and as tkat Diſcharge increa- 
ſes, the Proportion of Perſpiratior 
to it: will) neceſſarily leſſen; unleſs 
Perfpiratiort betnicreaſedin the ſame 
proportion as Urine is increaſed! 
nels | believe very ſeldom 2 


pens. Henee e ** of 


Pro- 


Den of Perſpiration to Urine 


at different Times of the natural 
Day, in Bodies which. are at Reſt; 
withſtanding the Inequalities of this 
Proportion ia different, Parts of the 
natural Day, the P roportion of Per- 
ſpiration to Urine in the whole na- 
tural Day, is nearly the ſame at the 

ſame Seaſon of the Year in health- 

ful Bodies; it was nearly 162 in B, 


* L., 


- 
nd 168 in D. 
An 1 a * : 41. 
ot 


III. The Proportion of Perſſ pi- 
ration to Urine, is increaſed by all 
thoſe Exerciſes which increaſe the 
Motion of the Blood and warm the 
Skin. Two Men of nearly the ſame 
Height and Weight walked a Mile 
in half an Hour, and in that Time 
each perſpired about 3 Ounces, 
which was about three times as much 
as. they ordinarily perſpired in the 


— 4. 


019 BO | WIth- 
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vithout Exerciſe: This Degree of 
to the Skin; it did not make tliem 
eat, but would have cauſed — 


ſw 
tle breathing Sweat, had it -beet 
continued much longer. The ſame 
Men walked above ewo Miles in half 
an Hour, and in that Time otie per- 
ſpired nine Ounces, and the othet 
as mucli as they ordinarily perſpited 
in the ſame Time in the Heat of 
Summer without Exerciſe. This 
Degree of Exerciſe made them ſweat 
E A third Man, who was 
at and much taller than either of 
the others, walked two Miles in 
half an Hour, and in that Time 
010 ired thirteen Ounces and a 
5 which -was about nine times : 
as much as his Summer's Perſpira- 
tion in the ſame. Time wit 
Exerciſe. 3 And A Boy ſeven Years 
old, who without Exerciſe perſpired 
Na half 


232 Dei ef e 
half an Ounce in half an Hour in 
the Heat of Summer, by walking at 
ſuch a Rate as gave a gentle Warmth 
to his Skin, but did not make him 
ſweat, 3 about tliree times 
as much in the ſame Time. At the 
Beginning of the Exerciſe of Walk- 
ing Fhave obſerved, that Urine has 
been increaſed as well as Perſpira- 
tion; but on continuing the Excr- 
ciſe, Urine in a very little Time 
has decreaſed, and grown leſs than 
it was before the Exerciſe, from the 
large Diſcharge which vas made 
by the Skin. If ve ſuppoſe the 
Quantity of Urine not to be leſſen- 
ed by Exerciſe, as it may not in 
Perſons who by Drink ſupply the 
Loſs which is made by Perſpiration, 
then will the Proportion of Perſpi 
ration to Urine be 6 to 1, in Perſons 
_ whowalk at ſuch a Rate _ 
ins 
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in Perſons: who walk at ſuch a Rate 
as to ſweat profuſely, on Suppoſi- 
tion that the Proportion of Perſpi- 
ration to Urine is 2 to 1 in the Heat 
of Summer. The Exerciſe of Ri- 
ding increaſes Perſpiration, but nei- 
ther ſo ſuddenly, ot in ſo great a De- 
gree, as the Exerciſe of Walking, 
as appears from the following In- 
ſtance. | A healthful Man upwards 
of ninety Years of Age, who com- 
monly, withougdixerciſe diſcharged 
four or five times as much by Urine 
35 he did by: erſpiration, obſerved 
that in the Night, after riding ſe- 
veral Hours the Day before, he al- 
ways perſpired as much as he diſ- 
charged by Urine. In this Caſe 
therefore, Perſpiration to Urine was 
increaſed by Riding in the Propor- 


IV. The Proportion of Perſpi- 
ration to Urine in Bodies of diffe- 
Nn 2 rent 
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rent Ages will be greater or leſs, as 
the thermal Heat of the Body is 
greater or leſs: But the external 


Feat of the Body is leſs in old Bo- 


dies than in others: And therefore, 
the Proportion of perſpiration to 
Urine will be leſs in old Bodies 
than in others. In the old Man 
above - mentioned, this Proportion 
was leſs than in Bodies i in the Vi- 
2 of their Age in the Heat of 

mer, in the 1 of I to 


8 or 10, 


oo 


V. The Proportion of Perſpirs- 
tion to. Urine in Bodies nouriſhed 
by. different Kinds of Meats and 
Drinks will be greater or leſs, as 
thoſe Meats and Drinks are fitted 
ro warm or cool the Skin by warm- 
ing or cooling the Blood, and in- 


creaſing or leſſening its Motion. As 


to Drinks, Water and warry _ 


N drunk hot warm the Skin an 


creaſe 
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cool the Skin, and increaſe; Urine. 
Three or four Quarts of Chaly- 
beate Waters will paſs off by Urine 
in many Bodies in leſs 1 than three 
Hours Time. Wine and other fere 
mented Liquors drunk cold and in 
large Quantities frequently paſs off 


et 
3 hot they increaſe Perſpira- 
tion. Water impregnated with Nitre 
is colder and more diuretick than 
plain Water. As to Meats, thoſe 


which are dry and warming inereaſe 


perſpiration; and thoſe which are 


moiſt and cooling increaſe Urine; 
_ Ripe Apples increaſe Perſpiration, 
as appears from the following In- 
ſtance, The old Man above-men- 
_ tioned, whoſe Perſpiration in the 
eighty-ſixth Year of his Age was 
not above =th part of his Urine, by 


eating three quarters of a Pound of 


mellow 


* 
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very quick by Urine, but not alta- 
. ſo quick as cold Water; and 
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mellow Apples at Night with Bread, 


brought his Perſpiration to be near- 


TC equal to his Urine, leſs only in 
Proportion of x3 to 16. That 


this | Change in Perſpi Was 


tothe A et, appeared from 
—— that Tia them off, 


his Perſpiration grew lefs, and re- 
2 — before he be- 


en 


From cheſe Inſtances it appears, 
that the P of Perſpiration 
to Urine, is increaſed or 2 
Meats and Drinks, as they iner 
or leſſen the Heat and mes of 
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S E C T1O N IV. 5 
ele 


Of the Effefts of various Fluids, f 
Age, of differem Kinds of Ii ea. 
ther, and of Exerciſe, on animal 


PropoSITION XXXV. 


F an animal Fibre be extended by 
I a Force acting uniformly upon it, 
ns Strength will be directly as that 
Force, and inverſiy as the Extenſion 
cauſed by it in a given Time: And if 
the Fibre be of a given Sort of Mat- 
ter, and its Extenſcon cauſed by the” 
Force in a given Time be ſmall; ns 
Srrength then will be very nearly as 
- BY #ee 


the Square of its Diameter directihy, 
and as its Length inverſty. If S de- 
notes the Strength of -@ Fybre, F the 
extending Force, E its Extenſion cau- 
| fed by the uniform Action of that 


Force in a given Time, D its Dia- 
meter, and L its Length; ; then Swill 


be as ny and if the Fibre be of a 


gien Hort of Matter, and its Exter- 
ſton be 9 dew S will be very 


nearly . N 


For 2 Stren oth of a Fibre will 
be greater, when either a great- 
er Force is required to extend it 
thro* the ſame Space, or the ſame 
Force is required to mc it thro 
a leſs Space, in a given Time: And 
therefore its Strength will be as the 
extending Force directly, and as 
the Extenſion cauſed by the uniform 
Action of that Force in a given 
Time 
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as 1. And by meaſuring the Dia- 
meters and Lengths of Hairs, and 
taking their Extenſions cauſed by 
the uniform Action of Forces in 2 
given Time, I found that in ſmall 
Extenſions the Ratio of the extend- 
ing Force to the Extenſion cauſed by 
it in a given Time, is very nearly 
equal to the Ratio of the Square of 
the Diameter of a Hair to its 


. 
Length . is, F is very nearly 
equal to T. Therefore the Pro- 
Poſitiom is true. 


Cor. If the extending Force be 
given, the Strength of a Fibre will 
be inverſly as its Extenſion cauſed. 
by the uniform Action of that Force 
in a given Time, If F be given, 5 


oy 


" 


. 1 
will be as =, _ 
O O 2 ] ex- 


„ 4 Thea oth 
ls examined the'Strengths of dif- 
ferent Kinds of Fibres, namely 
Hairs, Fibres of Silk, and Nerves 
of Animals; and finding them al| 
to be affected by the ſame Fluids in 
like manner but in different De- 

rees, I choſe human Hairs as the 
fitteſt for Experiments, and from 


them compoſed this Section. 


Ihe Hair I uſed in compoſing the 
two following Tables, was that of 
a healthful young Woman 2 2 Years 
of Age. And in order to diſcover 
how it was affected by different 
Fluids, I uſed ſuch Hairs only where- 
of equal Lengths were equally ex- 
tended by the ſame Force in a given 
Time, that is, ſuch whereof a 
Length of 10 Inches was extended 
by a given Weight through 5 Divi- 
Hons of a Scale, in which an Inch 
was divided into 40 equal Parts. 
And when I had wet one of thoſe 
Hairs with. ſome Fluid for one Mi- 
. 


* 
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ute, I took its Extenſion y hen wet 
the Diviſions of the ſame Scale. 
nd having got theſe two: Exten- 
jons; and "ſuppoſing E to expreſs | 

he Extenſion of the wet Hair; its 
Degrees of Strength when wy and 


hen yet, vill be as and E, by 
this Cor. or 28 1 and Lor as oo | 
an 2. And therefore the 


Strength of the dry Hair being ex- 
preſſed by 1ooooo, its Strength 
hen wet with thar Fluid, will be 


I arte the Beten of the 
airs by means of an Apparatus 
thus contrived. ABCD repreſent- 
d a Ruler, whole Length AD is 
about two Feet, its Breadth DC 
about three quarters of an Inch, 

nd its Thickneſs CV one quarter 
* "The upper En is re- 


ceived 
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ceived into a Block, fo as that the 
Ruler hangs perpendicularly to the 
Plane of the Horizon. IKL is a 
ſliding Plate of Braſs ſo contrived, 
as that it may be fixed any where on 
the Ruler by means of a Screw M 


preſſing. the Plate of Braſs NO a- 
ore the Side BCV. From the 


iddle of this ſliding Plate projets 
a {mall Cylinder repreſented at r, 


having an Hole drill'd thro' it at 


right Angles to its Axis and to the 
Horizon; and the Axis of the Cy- 
linder receives a Screw which preſ- 
ſes againſt the Center of its Baſis. 
The lower End of the Ruler is faced 
with a thin Plate of Ivory ſeven 
Inches in Length; each Inch is di- 
vided into 40 equal Parts, ab, bc, 
&c. and each of thoſe Parts by 


means of a diagonal Scale into four 


others. pRq is a ſmall piece of 
Braſs 8 Grains in Weight, having 


a Grove on its upper Part, where 
* i 


pe” I EY wel w@tcs Www 
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it is pierced with a very ſmall Hole 


in order to receive the End of 4 


Hair under the Serewo; and pq re- 


preſents an human Hair for cutting 
the Diviſions on the Scale PC. 
Having paſb d one End of an Hair 


it by turning the Serew o, I drew the 


other End by help of a ſmall bearded 
Wire through the Hole in the Cy- 


linder r, and fixed it by the Screw 


u, ſo as always to have an Interval 
of 10 Inches between thoſe Screws! 
Then on the Groove of the Braſs 
»Rq I hung a Scale with a Weight 
W, and obſerved the encreaſed 
Length or Extenſion of the Hair 
when dry in two Minutes of Time, 
cauſed by the uniform Action of the 
given Weight of 300 Grains, which 
was the Sum of the Weights of the 
Scale, of W,. and of the little Braſs 
Peg If this Extenſion either ex- 
ceeded or fell ſhort of 5 Div oY 
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un the Number pitc dlrd u, um 
for the given Extenſion. of a Hair 
2 dry, I threw this Hair away 
and try d others, till I met with one 
which had exactly that given Ex- 
tenſion," I then —_ off che Scale 
and gently rub'd the Hair from End 
to End 4 a Feather dipp'd in ſome 
Fluid, and continued thus wetting 
it for one Minute; at the End a5 
which Time, I put on the Scale 
again, and obſerved the Extenſion 
Aae in two Mn 5 3 
n t wet, in 
it with — wet Fearher al the Time 
Sometimes I got the given dry Ex- 
tenſion by taking a Mean of two or 
more dry Extenſions which were 
near it, and the vet Extenſion cor- 
reſponding to it by taking a Mean 
of rhe wet Exte _ of the ſame 
Hairs. And after I had found the 
Extenſion of a Hair wet with Water 


to I 35, its Extenſion hen dry 
Mb being 
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being 5: 1 frequenely did not take 


tenſions of Hairs, firſt wet with Wa- 
ter, and afterwards, when they were 


dried, with other Fluids. And if 


the Extenſion of a Hair wet with 
Water, was a few Diviſions. either 
above or below 35, I got the true 
Extenſion of a Hair wet with ſome 


other Fluid correſpondin to the 


Extenſion 35 when wet with Water, 
by this Analogy. As the Extenſion 
greater or leſs than 35 is to 35, ſo 
is the Extenſion correſponding ta 
that greater or leſs Extenſion when 
2 Hair is wet with ſome other Fluid, 
to the Extenſion it would have had 
when wet with that Fluid, had its 
Extenſion when wet with Water 
been 35. Thus I got the Exten- 
ſions of Hairs, and from thoſe Ex- 
tenſions compoſed the following 
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M 12 212 812 — 
| DST 51-1 EH 
of { 43 | & t 100000 
Wer with Mutton Suet melted by 5 . *. 98039 
| Fatof a Turkey melted 4 I5$Þ 9756 
| Oil Olive -. | 53 | 96154 
; Oil of Turpentine 2 | I | 95238 
Oil of Fennel 4 5 95238 
Butter melted * © | Sz | 95238 
Salt of Tartar per deli a rel 79365 
| A ſtrong Solution o of com 63 
* mon Salt 1 179 
i Spirit of Wine reQified 7 | 71438 
f wy Sol f Sal II z 
ron ution of Sal- | 
1.4 e | fs, z 
. Good Brandy _.. oo 
A ſtrong Solution of 80 125 40000 
| A ſtrong Solution of Nitre oO -|-25000 
A ſtrong Solution of 1 0 | 25000 
e Meath | IIa 22222 
8 Cream of Cow's Milk 1 341 21459 
1 Juice ot Mazzard Cherries . } .. 2] 20272 
l Gravy of roaſt Beef. 4 2 6 19231 
| Cow ing Soluian of 6. -- Þ6 19231 
A ſtrong Solution o 8 | | 
Vece; 9 18718 
, uice of a ripe dea 6 18116 
5 uice of a Lemon | 17857 
- vice of a ripe; Peach 17544 
A ſtrong Solution of Alum ' 17544 
1 . Aion Goes = | AL 4 19141. 
| rong Solution o Salto | 
Fr — 3 3 „ [93 | £6949 
— | Vinegar. | [ 16 49] 
Juice of common Cherries ＋ 16949 
Sheep's Gall 16666 
L of a green Apricock 30+} 16393] 
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Extenſion 
when wet. | 


Strength 
fa Fibre, 


Wet with Juice of a ripe ay” 
ty Juice of raw Bee 
Gravy of roaſt Veal. _ 
Boyl'd Water, when cold 
Gravy of boyl'd Mutton 
Juice of Rasberries 
— of Billberries 

uice of Currans 
Juice of Gooſeberries 
3 Parſley 

ew _— 
ſuc raw Turneps 


Juice of Sorrel 


' Tuice of raw Carrots. 
ſuice of Cucumbers 
uice of Purſlain 
juice of Lettice 
Juice of Mint 
uice of Fennel 


tard - ſeed in Water 
Juice of raw Onions 
Juice of raw Potatoes 
Juice of raw Cabbage 
ater cold 
Juice of raw Parſneps 
uice of Dandelion 
ha of Sage 
uice of raw Selery 
Juice of Water Creſſes 
Jon of Scuryy-Graſs 
pirit of Sal-armoniac 
Water hot 


vice of a very ripe Apricock | 


A ſtrong Infuſion of _— | 


Spirit of Vitriol e 


5 
5 251 16393 
31 | 16129 
1J31 | 16129; 
31 | 16129; 
31- | 16129; 
31 | 16129 
314 | 15748 
32 | 15625 
32 | 15625 
32 15625 
327 | 153 
3277 15290 
327 15267 
33 1515 
33 | 15151 
33 | 15151: 
33 | 1511 
33 | 15151 
33 .| 15151 
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OBSERVATIONS on the Tables. 


0 1. J d Fibres are ſtrong- 

11 er when they are dry, 
than when they are wet with any of 
the Fluids of theſe Tables. 


0% 2. By the firſt Table, Fats 
and Oils ſtrengthen animal Fibres 
out of the Body more than ardent 
Spirits; ardent Spirits ſtrengthen 
them more or leſs, as they are more 
or leſs rectiſied; Cream of Cows 
Milk ſtrengthens them more than 
Skim'd Milk, and fermented Liquors 
more than cold Water: But ardent 
Spirits and fermented Liquors! of all 
Kinds are compoſed of Oil and Wa- 
ter united by Fermentation, the Wa- 
ter, by means of ſome ſaline Spirits 
with which tis -impregaated, diſ- 
5110 8 ſolving 


4 
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ſolring the Oil, and volatilizing it 


by the Action; Cream of Cows 
Milk contains more oily Parts than 
skim'd Milk; and even Water is not 
void of oily Parts, foraſmuch as out 
of it grow all vegetable and animal 
Subſtances which contain ſuch Parts 
in their Compoſition: And there- 
fore it is rational to attribute the 
ſtrengthening Powers of all theſe 
Fluids to their oily Parte. 


0% z. Dew, which is compo- 
ſed of watry Vapours Sand, 
ſtrengthens animal Fibres little more 
than cold Water : But Salt of Tartar 
per deliquium ſtrengthens them 


much more than the {trongeſt Solu- 


tion of the ſame Salt in cold Water: 
And therefore this Salt in deliqua- 
= draws ſomething out of the Air 
belides Water. What that is, may 
be gathered from Prop. 24. and 
the following Chymical Experi- 
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3 A Treatiſe of the: - + 
ments and Inferences drawn from 
« A Solution of Silver in Aqua 
be forts poured upon Copper, diſ- 
* ſolves the Cntiper add "ad the 
“ Silver; a Solution of Copper 
* poured upon Iron, diſſolves the 
* Iron and lets go the Copper; a 
e Solution of Iron poured upon La- 
« prs Calaminaris or Zink, diſſolves 
« the Lapis Calammarss or Tink 
ce and lets go the Iron; a Solution 
« of Zink poured upon Chalk, 
<« Crabs Eyes or Oyſter-ſhells diſ- 
“ ſolves:the Chalk, Crabs Eyes or 
© Oyſter - ſhells and lets go the 
« Zink; a Solution of Chalk, Crabs 
c Eyes or Oyſter-ſhells mix d with 
<« Spirit of Sal - armoniac, unites 
ce with the Spirit and lets go the 
Chalk, Crabs Eyes or Oyſter- 
<« ſhells; and this 1 
* upon Salt of Tartar per deligumm, 
diſſol ves the Salt 3. 


« volatile 
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> volatile Sp irits. Hence the acid 
« Particles of 4 Aqua fortis are at- 
« trated more 2 by Cop- 
per than by Silver, and more 
q Menge by Iron than by Copper, 
* and more — by Lapis 1 
«© ninaris or Zink than by Iron, 

and more ſtrongly: by Chalk, 
© Crabs Eyes or Oy er-ſhells' than 
© by Zink, and more way cops 17 
Spirit of Sal-armoniac N 
Chalk, Crabs Eyes or Oy 

« ſhells, and more rea d Sal by Salt 
uium 1 by 


« of Tartar per deliq 
Spirit of Sal-armoniac. 
Hence it * — „ that Salt of 
Tattar per deliquium attracts Acids 
more ſtrongly thas Metals do, or 
any Body we know of : But the Air 
NR with acid Particles, by Prop. 
And therefore the watry Moi- 
hire imbibed-from the Air by this 
Salt when i it r deliquates, _ neceſ- 


Qq  farily 


204 . A Treatiſe of the 

0 be ſtrongly impregnated with 
8 = To er 

And if the Acid of 

ſole Cauſe of the great Exceſs of the 

ſtrengthening Power of Salt of Tar- 
tar per deliquium above that of the 

ſtrongeſt Solution of the ſame Sat 


in Water, as I think it muſt be al. 


lowyd to be; then ſuch as receive 
moſt of that Acid into their Blood 
in a given Time, will, cteris par: 


bus, have the ſtrongeſt Fibres. Hence 


Weather, are ſtronger in Winter 
than in Summer, in cold Countrics 
than in hot, in dry Weather than in 
moiſt, and in Winds which blow 
from the North and Ea, than in 
Wah. blowing from the South and 


O8f: 4. By the ſecond Table, Spi- 
rit of Sal- armoniac and Sheep's 


Gall, 


the Air be the 


animal Fibres are ſtrongeſt in froſty i 
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Gall leflen the ſtrengthening Powers 
of Oils, ardent Spirits, Cream, and 
fermented Liquors; and the Spirit 
leſſens them more than the Gall: 
But by the ſecond Obſervation Oils, 
ardent Spirits, Cream, and ferment- 
ed Liquors have their ſtrengthening 
Powers from their oily Parts: And 
therefore Spirit of Sal-armoniac and 
Sheep's Gall muſt leſſen the ſtrength· 
ening Powers of thoſe Fluids by pro- 
ducing ſome Change in their vily- 
Parts. Hence Gall in the Inteſtines 
of Animals, leſſens the ſtrengthen- 
ing Power of the oily Part of the 
Aliment in its Paſſage thro' them. 


% y. The Fats of Animals are 
rather more ſtrengthening than Oil- 
Olive, which ſhews that the oily 
Part of the Nouriſhment regains in 
the Blood that Part of its ſtrength- 
ening Power which it loſes in the In- 
teſtines by being mix d witch the 
Qqz - Gall; 


f 


zoo n ⏑ T 
Gall: But the Acid of the Air has 
a very great ſtrengthening Power, 
by 00% 3; and the Blood of Ani- 
mals has a conſtant Supply of this 
Acid by means of Reſpiration, by 
Prop. 24: And therefore it is ratio- 
nal to attribute the Recovery. of the 
ſtrengthening Power of the oily 
Part of the Nouriſhment deftroy'd 
by the Gall in the Inteſtines, to the 

Acid of the Air. 
And if Oil, when its ſtrengthen- 
ing Power is deſtroy'd or greatly leſ- 
ſened by Gall, can recover it again 
by being mix d with the Acid of the 
Air, we may allow this Acid to be 
the immediate Catiſe of the ſtrength- 
ening Powers of Oils and all Fluids 
abounding with oily Parts. For 
Spirit of Sal- armoniac very much 
leſſens the ſtrengthening Powers of 
Oils and Fluids abounding with oily 
Parts, by the ſecond Table: But this 
Spirit attracts Acids very ſtrongly < 
| 25 | the 
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the Experiments in 0%. 3: And 
therefore it is rational to think that 
it leſſens the ſtrengthening Powers 
of the ſaid Fluids by drawing of an 
Acid from their oily Particles: This 
Acid muſt be rey A with the vo- 
latile Acid — the Air which enters 
the Compoſition of all vegetable 
and — Subſtances: And conſe- 
quently Oils and Fluids abounding 
ing with oily Particles, have their 
ſtrengthening Powers from the A- 
cid of the Air united with thoſe 
Particles. And that animal Fibres 
have their Strength from the ſame 
Cauſe will be ſhewn in the next Ob- 
ſervation. rh $334 


0% 6. Spirit of Sal - armoniac 
uſed alone weakens animal Fibres 
much more than cold Water; and 
it weakens them gradually, that is, 

if they be extended ſucceflively be- 
ing ſuffered to contract after every 
DET 7 Extenſion, 


30 beef 


 Excenſion, they 
\ G — 

nes 

ime, f 

kept wet with this . 


er in the 2th Extenſion than in the 
in 


firſt in 

— of r to 2; and 
i: rg 5 
in the firſt i 23 tha 
— in the Proportion of 
— — this laſt Hair 3 
Don when wet with th 
— tr and found that it _ 
Serength wo L . — : 
then as weak i * 
pry nin in the firſt — 
22 25 the Goth in the ki 
niac es OO 
- Ce ch We of 
2 dne upon which the 5 4 
— Fibres depe _ 
Ee — — 

e = 
fr — of oily Particles by 
Ag thoAcid ofthe Air from 


them, 


Ain AI OEconomr. 309 


them, by O 5 ; and animal Fibres 
contain. an Aeid in their Compoks | 


tion, foraſmuch as they contain 
Salt; and Salt is compoſed of Acid 


cid the Strength of Tibnis.dapends. 
This Acid: muft be the fame with 
the Acid: of the Air, becauſe Ani- 
cls have adindabd: ty of this 


3 Nr. re a 


Creſſes and cut vy - Grais; weaken 
animal Fibres ſometling more than 
cold Water, but mucli leſs tha Spi- 
it of Sal-armoniac; and they pro- 
* dot, as —_ Spirit does, by 


drawing 
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03% i: The face of Water 
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n A Naht of the 


drawing off a ſmall Pottion of tlie 
Fibres. * ee et. . 


0% 8. Spirit of Vitriol weakens 
animal Fibres gradually, like Spirit 
of Sal- armoniac. For a Hair kept 
wet with this =ue was weaker in 
the 12th Extenſion than in the firſt 
in the Proportion of 71 to 15. The 
Way this Spirit weakens animal Fi- 
bres may be this: The earthy Part 
of a Fibre may attract this Spiri 
more ſtrongly than its own Acid 
from whence it has its Strength, and 
not being able to hold both, may 
let go its own to cloſe with this, and 
ſo loſe its Strength. The Caſe here 
is much like that deſcribed. by Sir 
Tfaac NewtonintheſeWords.* When 
Spirit of Vitriol poured upon 
common Salt or Salt-petre makes 
an Ebullition with the Salt and 
<- unites with it, antes 
ind ic the 
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the Spirit of the common Salt or 
« $alt=petre comes over much eaſter 
te than it would do before; and the 
« acid Part of the Spirit of 'Vitriol 
« ſtays behind; does not this argue 
that the fix'd Alcaly of the Salt 
* attracts the acid Spirit of the Vi- 
* triol more ſtrongly than its own 
Spirit; and not being able to hold 
Athem both, lets go its own? 
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Of. g. Rectified Spirit of Wine 
ſtrengthens animal Fibres at firſt 
much more than cold Water; but 
if Fibres be kept conſtantly wet with 
it, they will grow weaker in every 
Extenſion for ſome Iime. For a 
Hair _ conſtantly wet with it, 
was weaker in the 24th Extenſion 
than in the firſt in the Proportion 
of 26 to 7; but it was then ſtronger 
than if it had been wet with Water 
in the Proportion of 35 to 26: So 
00 Rf that 


Y * 9 W nn 
A 
* 
5 4 : 
* 


that tho Hairs wet with this Spirit 
grow weaker and weaker in every 
Extenſion, yet as far as I have try'd 
they never come to be ſo weak 28 
when wer with Water. The Rea- 
ſon may be, that the ſpirituous Part 
of this Fluid evaporates much faſter 
than its watry Part: For this wil 
leave the Hair more ſaturated with | 

Water and leſs with Spit in cre 
ſucceeding Trial, and ſo gradually 


weaken it, tho' never ſo much as 
cold Water, The Strength of a Hair 


wet with this Spirit in the firſt Table, 
was taken from the firſt Extenſion, 
in which we may ſuppoſe the Hair 
to be moſtly ſaturated with this Spi- 
tit. But the Strengths of Hairs wet 
with Spirit of Sal-armoniac and - 
rit of Vitriol were taken from the 
laſt Extenſions of the Trials I made, 
as they ought to be, on account of 
the Change made in the Texture of 
the Fibres by thoſe Spirits. - . 
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M 10. Spiri 
and the Gall of Animals ſcarce al- 
ter the ſtrengthenin Power of the 
ſtrangeſt Solution of common Salt 
in Water; which argues 
acid Part of common — is more 
ſtrongly attracted by the Alcaly of 
that Salt, than it is by Spirit of Sal- 
armoniac and the Gall of Animals, 


Hence common Salt is of a very per- 


manent Nature, and a great Pre- 
ſerver of animal and vegetable Sub- 


ſtances rom Purefagion POT 


are fun ö with it. 


00. 14. Spirit of 9 
of — rely with 
Salt artar liguium, en- 
— Fewer; and 


this they do by imparting ſome A- 


cid to that Salt. For Salt of Tartar 


fy 
ſtrongly-than Spirit of Sal-armouiac 


does, by che Experiments in C oh 
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Attraction, it not only retains its 
own Acid, but draws ſome Acid 
from the Salts of the Spirit and 
Gall, and has its ſtrengthening 
Power encreaſed there ß. 


— 


0% z. Vegetable Juices taken 
one with another, ſtrengthen ani- 
mal Fibres ſomething more than 
cold Water. The Juices of Fruits 
ſtrengthen them ſomething more 
than the Juices of Roots or Herbs; 
and the Juices of green Fruits a little 
morethan the Juices of Fruits which 
are ripe. In general, vegetable 
Juices ſtrengthen leſs than the Gra- 
vies of fleſh Meats, and Water leſs 
than fermenred Liquors ; whence 
Perſons' who live upon fleſh Meats 
and fermented Liquors have, cæie- 
ris parihus, ſtronger Fibres than Per- 
ſons who live upon Vegetables and 
Water. Air is much worſe, from 
apo Th ae, 


Am! Ofcoxonr, __ 


be. than Palle, ae. ak 
which account, i Diet of fleſh Me 


and fermented Liquors: taken in. 
moderate Quantities, - is more ne- 
ceſſary in Cities than in the Coun- 
try, to ſtrengthen the Fibres and 
preſerve Bodies from Diſeaſes. Freſn 
Air is a great Strengthener of the 
Fibres, and a great Preſerver of ani- 
mal Fluids from Putrefaction; and 
conſequently does not require ſo ge- 
nerous a Diet to keep Bodies in 
Health, as an Air — by ow 
trid Vapours and E xbalations, 


05% 13. 80 ry be tha yn 
going Obſervations, animal Fibres 
to. have. their Strength, and 
Fluids their ſtrengthening; Powers, 
from the Acid of the Air, united 
vith their component Particles by 
virtue of 4 its 1 r unden. 


5 
a | / he 
id * 
a E | 


zus Neat of % * 
The Acid of che Air and other 
acid Spirits, Ieem to have their at- 
tractive Powers 5 * Particles 
of Light united with their compo. 
rem has ſhewn Experiments and 
Obſervatiom, that both Acids and 
Light attract fix d Bodies more 
ſtrongly chan they do Water, that 
the attractive Powers of the Parti- 
dles of Light in Proportion to their 
ingly great, for Inſtance, the At- 
traction of a Ray of Light in Pro- 
portion to its Quantity of Matter, 
is above 7 e wee e times 
er than the Gravity of a Body 
| — — in Pro- 
portion to its Quantity of Matter, 
and chat Light enters the Compoſr- 
nion of all Bodies; from all whichit 
Vrarionul to attribute the aturactive 
Powers ef acid Panticles to the Par- 
ticles of Light united with them. 
8 | From 


opinion in 
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From the immenſe Attraction ofthe 
Raps of Light in ion to their 
Quantities of N Sir Iſaac New- 
m makes the followin Inference. 
« Tanta autem vis in _ 
poteſt non ingentes effectus | 
« tinere in illis materiæ particulis, 
* quibuſcum in corporibus compo- 
© nendis conjuncti ſint; ad effcien- 
i 3 ut panticalwille invicem 
H attrahant, et inter ſe moveantur: 
And he es much the ſame 
O. 30. of his Opricks 
in theſe Words. Are not grofs 
{© Bodies and Light convertible into 
4 one another, and may not Bodies 
« receive much of their A&tivity 
from the Particles of Light 
« which enter their — | 
« For all fix d Bodies b 
< emit Light ſo long as t 6 rr 
tinue ſufficiently hot, and Light 
© mutually ſtops in Bodies as often 


1 


| "yy reli: > 
ce #5 woſhewidabores, | 


en Mr. Hales 


in = 
cable Haticis has ſhewn that volatile 


Salt of Sal- armoniac diſtillꝰd abſorbs 
true 


permanent Air, or deſtroys 
part of its Elaſticity: Bur this Salt i 1 
Spirit of Sal- armoniac attracts Acids 
ſo ſtrongly as to be able to draw them 
—— 3 — Earths diſſolved 
| n, by the Experiments in 
0 3 and the Particles of true 
permanent Air are of a fix'd and 
earthy Nature: And therefore it is 


+ . to think, that the volatile 


"ay of Sal-armoniac — 
rb true permanent Air, or deſtroy 
its Elaſticity, by drawing off an Acid 
from its component Particles. And 
if ſo, then the ſame Cauſe which 
gives the Particles of fix d Bodies an 
attractive Power when! they touch, 
e whereby 


C 


% vt, * 0 . Fe | * : | N A5 : | 3 
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whereby they ſtick to ther, es 
them * repulſive Na Ra 
they fly or endeavour to fly aſunder, 
when by Heat or-Fermentation they 
W arc removed to 11 Diftances from 
L one another. 1 5 


- c 9 
9 * 8 4 OY . „ 1 1 * 
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PROPOSITION XXXVI. 

Miel Fibves by Aye encriaſt i 
= <-> Denſity and g . and eſe 
= lake in ee, 


% Fl F * * 83 * 2 * F 92 . * * K. 
1 J 1 4 11 s a * - 


Prod by Exeenminnrs. 
1 reren xy" TS EO” 
HE mean Strengths of che Hairs 5 
of three Females of the Ages 
8, 22,57 Years, were as the Num- 
s 10309, 17967, and 25000, 
8 1 When 


4 3 r 2 8 5 a * 
- 4 +. L [ > Wy 4 a, 1 
1 7 7 N 
. "ul ** 
- - 
* te 1 * 
* - 
/ - - 
4 1 5 os x 
1 


4 
* 


1e 4 Trewifhof u 
when the Hairs were dry: And ſingle 
Hairs of theſe Perſons of the ſame 
Strengths 7812,14285,a0d 22222, 
' when they were wet with cold Wa- 
ter. The mean Denſities of theſe 
Hairs were 10390, 11470, and 
12947, the Denſity of Water being 


10000. And their mean Diameters 


USE PTE. f 
r 
Inch. eee 


*. Exp. 2. The mean Diameter of 
the Hairs of 4 Girls, whoſe mean 
Age was ſeven Years and a half, vas 


597 part of an Inch, and their mean 
Denſity 10348. And the mean 
Diameter of the Hairs of 4 old Wo- 
men, whoſe mean Age was 58 Years, 
was oo part of an Inch, and their 
the Propęſition is true. 25 


IE - © 4 
£3 Y * 3 # * 3 * A 
WY TIEN 
F 7 * WAI % » 
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Cor. 1. The Strengths of animal 
Fibres in Proportion to their Denſi- 
ties, are leſs in young Bodies than 
in old. For the mean Strengths of 
the Hairs of the three Females in 
the firſt Experiment in Proportion to 
their mean Denſities, are as the 
Numbers 99220, 156643, and 

193095. Sn Wes 


Cor. 2. The Strengths of animal 
Fibres in Proportion to the Quanti- 
ties of Matter in equal Lengths of 
them, are leſs in young Bodies than 
in old. For the mean Quantities 
of Matter in equal Lengths of the 
Hairs uſed in the firſt Experiment, 
computed from their mean Diame- 
ters and mean Denſities, are as the 
Numbers 11544, 11414, and 
10568; and their mean Strengths 

in Proportion to their mean Quan- 
tities of Matter, are as the Numbers 
$9301, 157412, and 236563. 
$4 3 Scho- 


4 Senor io 


From Fibres growing ſtronger as 
Bodies grow older, without any In- 
creaſe in their Quantities of Matter; 
it is evident that the Power which 
makes the Particles of Fibres to co- 
here and reſiſt extending Forces, 
muſt ariſe from ſome very ſubtile 
Matter, whoſe Particles are endued 
with very great attractive Forces; 
which ſubtile Matter can be no other 
than Light. For the Particles of 
Light, from their exceeding Small- 
neſs, may enter the Compoſition of 
Bodies in great Quantities without 
ſenſibly increaſing their Weights, 
and, from their ſtrong attractive 
Powers, may make the Particles of 

the Bodies with which they are uni- 
ted cohere or ſtick together with 
great Fawn Hence — 
gro / ſtronger perpetually as Bodies 
advance in Age, from their ſtill ger 
(3 7 1 © ting 
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ting more and more of theſe active 
particles from Food, Exerciſe, Fire, 
and that great Fountain of * 4 
the Sun; and conſequently Bodies 
will grow / old ſooneſt, whoſe Fibres 
by the aforeſaid Ways get the great» 
> Quantity of theſe active Particles 
into their Compoſition in a given 

Time, The 4 *r of all 3 
appears from the following Obſer- 
1 Old Woods bum more 
vehemently than young Woods of 
equal Dryneſs, which argues that 
they contain more Light in their 
Compoſition. Plants abound more 
with Oil and leſs with watry Juices, 
in Autumn than in Spring; but Oil 
contains much more Light in its 
Compoſition than Water. Women 
ſooner leave off Child-bearing, and 
Bodies grow old ſooner, in hotCoun- 
tries than in cold. Plants of the 
ſame K ind ſooner come to their full 
Growth and wither ſooner in ſun- 


34 A. Treatiſe of. \the  *. 


ſhiny than in ſhady Places. And 


violent Exerciſe brings on old Age, 
which conſiſts in an univerſal Hard- 
neſs of the Fibres, as Fanctourius has 
obſerved. This Hardneſs of the Fi- 
bres cauſed by violent Exerciſe, may 
ariſe chiefly. from a greater Quanti- 
ty of Light imparted to them in a 
given Time, by a greater Quantity 
of Food and a greater Quantity of 
the Acid of the Air. For the watry 
part of the Food muſt communicate 
Light to the Fibres on account of 
their attracting it more ſtrongly 
than Water does, by 04/7 13. 1 
35. And if the Acid of the Air be 
of a watry Nature, and differ chictly 
from Water in containing much 
more Light in its Compoſition than 
Water does, as from ſome Obſer- 
vations is obvious to collect, then 
this Acid e ſame as the 
try part of the Food, and for the 
ſame Reaſon ; and granting | this, 


ſuch 


| . 
4 the ſtrongeſi Fibre: i Bus fuel 
a5 uſe violent Exerciſe, take | more 


1 Ne „ Wy» MDs, nee., 
4 av. . Nr. + nw? Se * = M4 NS; * * ax . 
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Hupours or Pe 
trid Exballtions, or mord or- Be with 
acldParrielts or asitis + wieror hotter. 


I {FF Fr) 6 þ 3. ; 


4 4 * 
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1. The Fibres of Animals! 
gronger : of. weaker, as the Air: a. 

bounds leſs or mote with watry Va- 
PRs For all Sorts of Fibres, and 
ce driar ar moiſt» 


$16 1 Nene e 
et as the Air is der or moiſter; 
in dry Weather, and ſwell and gro 
heavier in wet Weather; and 1 have 
found Hairs ſtretched with a very 
ſmall W ight to be ſhorter in dry 
Weather chan in wet, in the Day 
than in the 3 — made 
ah ed and eee 
by a Weight equal to it in that State, 
and obſerved in general, that from 
the Sun-riſing the Weight of the 
Spunge decreaſed till Noon or alittle 
after, and, if the Weather was not 
moiſt, . ſtood there till towards Eve- 
ning, when it began to increaſe, and 
increaſed conſiderably in the Night; 
that when the Window was left open 
in the Evening or Night the Weight 
increaſed more; that it increaſed 
very much even in the Day onwaſh- 
ing the Room next to the Cloſet 
ibn, eee e 
12 | ept | 


_ 3 „ n ee 9 
p — — 
F . 


E 
p 4 
4 
* bY 
e's , , 
, 1 
& | N 


kept locked; and that it always in- 
creaſed in wet Weather and decrea- 
ſed in dry Weather. And it has 
been found by Ratical Experiments 
that human Bodies are lighterin dry 
Weather than in wet Weather which, 

argues that the Fibres of Animals 
are affected by the Weather as other 
Bodies are, or that they are drier or 
moiſter as the Air abounds leſs or 
more with watry Vapours : But dry 
Fibres are ſtronger than wet Fibres 
by Tab. 1. Prop. 35. A Hair was 
ſtronger when dry than when wet 
with cold Water in the Proportion 
of t00060 to14285, I wet a Hair 
with cold Water, and then ſuffer d 
it to oY, and found it to be ſtronger 

in the ſeventh Extenſion than in the 
firſt which was made immediately on 
„ wetting it, in the Propor- 
tion of 71 to 34; which ſheys that 
vet Fibres grow ſtronger as they 
grow drier: And therefore the Fi- 
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328 , ATreaiſe , 
bres of Animals are ſtronger. or 


* 


weaker, as the Air abounds lels or 


2. The Fibres of Animals are 
ſtron ger or weaker as the Air abounds 
leſs or more with putrid Exhalations 


more with watry Vapours. : 


For Salts become volatile by Putre- 
faction, by Schol. Prop. 29; and 
conſequently when the Bodies of A- 


nimals and Vegetables are diflolved 
by Putrefaction, their Salts become 
volatile, and aſcending into the Air 
deſtroy. ſome Part of its Acid and 
leflen its Elaſticity, by virtue of the 


great Power wherewith.they attcad 


acid Particles, and on both theſe 
N thoſe Salts weaken the Fi- 
bres of Animals more or leſs, as the 
Air abounds more or lels with them. 
There may likewiſe be Differences 
in the Natures and Powers of theſe 


puteid Salts, by which, when mid 
with the Blood of Animals they may 


* „ 4 
— 3, 7 — 23 


d ee bed che 
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che Fibr&s and ſo cauſt Epidemick' 
Diſeaſes of various Kinds. But the 
Effects arifing” from the different 
Natures of theſe Salts, I leave to be 
ce 5 farther Experiments 
58 | 
a ” Fibres l Animals are 
clit 8 ot weaker as the Air abounds 
more or lefs with acid Particles. The 
Truth of this appears from the 5 4 
ſcrvations onthe Tables of Prop. | 
"= — bres” of Animals are 
ſronger - of Weaker, as the" Air "if 
colder or fibtter.” For Cold con- 
denſes animal Fibres as well as other 
Bodies by bringing their Parts near- 
cr together, and Heat rarefies them 
by remoying their Parts to greater 
Diſtances from one another: But 
the nearer the Parts of Fibres are tõ 
one another, the greater are the at- 
tractive Powers of thoſe Parts, all 
Attraction beit gſtronger a leſs Bi. 
ances" ether at greater; and the 
1 greater | 


2. "Oy ty A 


greater the atractive Powers of the 
Parts of Fibres are, the gregter is the 

Strength of the Fibres; And t here- 

fore the Fibres of are- 
ſtrengthened by Cold and. — 5 5 d 
by Heat, and conſequentiy ate 
ſtronger or weaker a8 the Air is 
colder or hotter. Accordi g 
have found Hairs to be ſtronger in 
Winter than in Summer, and they 
are much ſtronger when wet with 
cold Water than when et with hot 
Water, by Tab. 1. „* 5. a 
fore the P ropaſition is R 


23433 2323 4432340 | 
PROPOSITION XVII. 


F dry Fibres Seren $ brengths 
L be wetted * Mater, or Fibres 
wet with Water of different Strengths 
be dried; the Loſſes of Strength of the 
furſt in ' Proportion zo. rhei — — 


when 55 and the Ca of er 


* 
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of the ſecond. in Proportion-t0 


N Ein Pronger Fibres e 
© Proof by. EXvxu MENTS 


. 7 N. N D 


FUVEt Hairs were extended by a 


given Weight ; in eq jual ? imes, 
thro the Spaces 3, 4, 5, * 7, When 
the Hairs were dry; andi t 


bro the 
your 727 422,36, 60, 89, when 
e 


Strengths computed from theſe Ex- 
tenſions, werę as the Numbers 3333, 
2500, 2000, 1666, 1428, When 
the Hairs were dry; pa asthe Num- 

15.13.33» 900, 377. 166, 11 * 
when. vere wet. And 
Lofles of Strenge by being _ 


vere as the Numbers 2000, 1700; 
1723, 150 13163 Which Num- 


bers likewiſe expreſs the Gains of 
Stren oth which the wet Hairs would 
have — by being dried; for 1, 
bare fund hat Hairs wet 1 Wat 


—"— 
;rengths when — — | 


y were wet with Water. Their 


$54 Arai ef be 
ter recbver the fame Degrees of 
Strength by being dried, which 
they loſe by being wetted. And the 
Loſſes of Strength of the dry Hairs 
being wetted, in Pro oportion to 
their Strengths ken- di Were a 
the Numbers 6060; 6900, 8615, 
9604, 91 And the Gains of 
Strength of the wet FRICY 1 tg 
ing dryd, in Prof 
Strengths: when wet, were e 20 the 
Wanner 566) 2125, 622d, 0 ze, f 
11750. Taetetser the Feen 
is true. r 
t ends ve ſes tlib Reaſon 
why Perfons of weakFibres are more 
affe&ed-'by Changes of Weather 
from dry to wet and wet to dry, than 
Perſors of ſtrong Fibres. Forthofe 
muſt certainly be moſt affected by 
theſe Obhuges, whole Fibres' alter 
moſt in their Strength with. reſpect 
to the Strengtli they has beldte the 
dee happened- 


Ax IAA QEconomy. 333 


we often find Perſons of weak Fibres 
ame e of Lonmeſi of 3 and 
Pains at the dom ber of wet Wear 
ther, but ſeldo K. of 


ſtrong Fibres to he GRE vi 
thoſe Co ae 


Poros ITION XXXIX. 


97 1 


. the ſame Fibreboyh dry e 
be extended and contratted alter- 
nately. for ſame Time, is mill a both 
theſe Hater loſe Part of its Strength by 
this Motion; and the Loſs iu a given 
Time in Proportion 0 re Strength at 
the Beginning of the Mation, ll be 


 kſs.when the Kamen ny; a when 
1 is wer. 19 Ir | 


Proof by Sebi 
e a dey Har by 2 55 


Weight. five) times ſi 
taking off th 


tion as 1819, and the Loſs in Pro- 
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the Hair to contract as long as it was 
extending, which was two Minutes 
of Time. The firſt Extenſion was 
F and the laſt 32, whence by the 
firſt Propofrtron the Strength of the 
Hair in the firſt Extenſion was a; 
20000, and in the laſt as 18 181 
and the Loſs of Strength by the Mo- 


portion to che Strength at the Be. 
ginning of the Motion as 909. Af 
ter this, I wet the ſame Hair, and 
kept it wet during five other Exten- 
ſions, the firſt of which was 64 and 
the laſt 93. The Degrees of Strength 
correſponding to theſe Extenſions, 
were as the Numbers 1562 and 
1075; and the Loſs of Strength by 
the Motion in this State of the Fibre 
was 4s 487, and the Loſs in Pro- 
portion to the Strength at the Be- 
ginning of the Motion as 3118. 
I extended another Hair 7 times, 
both when it was dry and when it 


W 
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was wet with Water, and found the 
firſt and ſeventh Extenſions to be 6 
and 6% when it was dry. The 
Strengths correſponding to theſe 
Extenſions were as the Numbers 
16666, 14815, and the Loſs of 
Strength by the Motion as 1851, 
and the Loſs in Proportion to the 
Strength at e Beginning of the 
Motion, as 111. When the fame 
Hair was wet, the firſt and ſeventh 
Extenſions were $5 and 102. The 
Strengths correſponding to theſe Ex- 
tenſions were as the Numbers 1176, 
980, and the Loſs of Strength by this 
Motion was as 196, and the Loſs in 
Proportion to the Strength at the 
Beginning of the Motion, as 166. 

Therefore the Propaſition is true. 
Cor. Hence we have one Reaſon 
why ſpare dry Bodies are not ſo ſoon 
tired by Labour and Exerciſe, as Bo- 
dies which are groſs and phlegma- 
tick, For the Fibres of the former 
| ISS 
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are drier than the Fibres of the lat- 
ter; and e this Pro- 
poſition, loſe leſs Strength in a given 
Time in Proportion to their Strength 
at the Beginning of the Motion, than 
the others do: But thoſe Bodies muſt 
certainly bear Labour and Exerciſe 
longeſt without Fatigue, whoſe Fi- 
bres loſe leaſt Strength in a given 
Time in Proportion to their Strength | 
at the Beginning of the Motion. A- 
nother Reaſon why the former can 
bear Labour and Exerciſe longer 
without Fatigue than the latter, is, 
that they have lighter Bodies to 


move, and ſtronger Muſcles to mor: 


the 


* 
— « - a 


_ ProeosrTION XL. 

if HE Contrafion of a Fibre in a 
gen Time, in Proportion to its 
Extenſion cauſed by a given Weight 
in the ſame Time; is ſomething leſs in 
F EU” Progr 
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flreng er Fibres than in weaker, both 
wine Frraredey and when 
with Water. 


Þrodf by EXIT. 


Exp. I, HE Extenſions in 2 Mi- 
nutes of 2 dry Hairs of 
a Girl 8 Years of Age, were u, 21, 
and their Contractions in the ſame 
Time were 66, 20. And the Ex- 
tenſions of the ſame Hairs when wet 
with Water were 72, 118 and their 
Contractions 715, 147. And the 
Contractions in P ion to their 
teſpective Extenſions, were as the 
Numbers 9464, 9513 when the 
Hairs were dry, and as the Numbers 
9895, 9915 when 1 vere wet 
with Water. EA 8 79 
Exp. 2. The e ” 2 un 
Hairs of a young Woman 22 Tears 
of Age were 42, 8; and their Con- 
tractions in the fame Time 4, 72: 
nl the Extenſions of the fame 
6-6 > A 


Hairs when wet with Water were 13, 
92; and their Contractions 147, 
913. And their Contractions in 
Proportion to their reſpective Ex- 
tenſions were 8888, 9375 when the 
Hairs were dry, and 9417, 9918, 
when wet with Water. - 
Exp. 3. The Extenſions of 2 dry 
Hairs of a Woman 57 Vears of Age 
yere 5, 132, and their Contractions 
in the ſame Time 4+, 124. And 
the Extenſions of the ſame Hairs 
when wet with Water were 22+, 77, 
and their Contractions 215, 751. 
And their Contractions in Propor- 
tion to their reſpective — 
vere as the Numbers 9000, 9444 
vhen the Hairs were dry, and as the 
Numbers 9666, 98 38 when wet 
with Water. Therefore the Pri 
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Advertiſement. 


N this Continuarion of the Animal 
Oeconomy, I have given an Ac- 
count of the Tenacity of the Blood 
compared with the Strength of the 
Fibres ; of the vibrating Motions of the 
Fibres, and Motions of the Fluids 
conſequent thereon ; and of the pro- 
per Methods of regulating Exceſſes 
and Deſedis in any of theſe, in order 
to reduce them to a natural State; 
whether the Deviation from that 
Srate conſtitutes an acute or a chro- 
nical Diſeaſe. 


Aug. 22. 1737. 
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fir inſide r. Side. wil N 11. for Water. 7. 

Water: And therefore the Force generating 
the Motion of Water flowing through a Pipe is 
equal ro the Weight of a "ppp of Water 


vhoſe Magnitude is a x - And is propor- 


tional to D* x IS: However I will grant 
that F is ever as D*H, and accordingly confi- | „ 
der the Conſequences be draws from it. 9. 33. | 

11-0 ing. p. 271 12. 10 aſcalious x. alca- | 
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3% mus ef 
. Cold ſtrengtheng and Heat 


weakens animal Fibres, by Prop. 37, 


And Cold increaſes and Heat leſſens 
the Tenacity of the Blobd: For 
Cold condenſes and Heat rarefies 
the Blood: But when the Blood is 
condenſed, its Particles are brought 
and when it is rare- 
fed, they are retioved farther aſun- 
devs: — when the Particles of the 
Blood are brought nearer together, 
their attractive Forces are increaſed, 
and when they are removed farther 
aſunder, thoſe Forces are leſſened, 
all attractiyxe Forces being ſtronger 
at leſs Diſtances than at greater; 
and when the attractive Forces of 


the Particles of the Blood are in- 


creaſed or leſſened, the Coheſion of 

thoſe Particles \owhich meaſures the 

Tenacity of the Blood, is increafed 

or leſſened: And therefore Cold i in- 

creaſes and Heat leſſens the Tena- 
Firy of of the Blood, 

b! 
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Thheſe Effects of Heat and Cold 


on the Blood are the ſame with their 
Effects on other Bodies. Heat pro- 


motes Fluidity very much by lef- 


ſening the Tenacity of Bodies 8 
It makes many” Bodies fluid which 


are not fluid in Cold, as Me- 
tals, Butter, Fat of Animals; 


ſelly, and Soap; and increaſes the 


4 of tenacious Liquids; as of 


Balfam, Honey, Mucilage, and 


a 1 Solution of Soap in Water. 


Mucilage and a ſtrong Solution of 


Soap in Water, yhich are very te- 
nacious and ropy when cold, pre- 


ſently loſe their Tenacity when ſet 5 


on the Fire, but do not loſe-ir while 


they contin cold, though they be 


ſtrongly agitated with the Hand of 
any other Way V. 1936 W IH 5 = 


1. Drinek ſtrengthens and wah 
Moiſtareweakens ammal Fibres, for 
the very ſame Reaſon that Gold 
e aud Heat weakens them. 
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For all Fibres; both v 
animal ſwell in wet Weather, and 
contract in dry Weathet : But when 
Fibres ſwell by the Fotte of watry 
Moiſture imbibed, their h ponent 
Particles ape removed farther aſun- 
der and of Conſequende, the at- 

tructive Powers of thoſe Particles, 
and the Strength of the Fibres de- 
pending on them, are leſſened; and 
on the contrary, hen the Fibres 
contract on the Evaporation of the 
imbibed Moiſture, their Particles are 
brought nearer together, and their 
— 
| £1 5 are 
increaſed. By the ſamie way: of rea- 
ſoning, the Blood muſt be more or 
leſs tenacious, as it abqunds 1c or 
more with Water. For a greater 
Proportion of Water nh Blood 
remove; its ſtrong Par 
ticles to greater Diſts es from one 


another, and 1 
101 "their 


vegetable1and 
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th cid pws and che Tor 
nacity of the Blood 0 
thoſe Powers; and a leſſer Propor- 
tion of Water in the Blood has a 

contrary Effect on its Tenacity. And 
therefore, Drineſs incre 


try Moiſture leflensthe Tenaciey of | 


the Blood: * 27 24 2 M7 m4 tht:1 


Liquors abound 
ſtrengr 


them, by Zable's, 
1 2 — 


3. Oils, ardent Spi Spirits, and all 


+ bounding with ty ly Parts 
es, and warm 
Water . — alcalious Spirits weaken 
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b abend of vo · 
latile — its given in Foun- 
i Water, with FO other Re- 
94 1b Acid if 2 A eg 
* animal Fibres, | by the Obſerve 
tions on the Tables in Prop. 3 5. And 
that it gives a Tenacity and Conſi- 
ſtence to the Blood, may be gather- 
ed from its Manner of ating both 
on the Salts and oily, Parts of the 
Blood. 2.4483 
I be Acid 40 the Air, * it is 
taken into th Blood, unites with its 
_ Salts, and therehy renders them 
groſſer and leſs volatile than before; 
in like Manner as Spirit of Sea-ſalt 
Which is an acid Spirit, and Spirit 
of Soot oven is N yas 
rit, being mix unite 
2 po che Pale of Sal- 
r which ate groſſer and 
leſs volatile than 1 But vola- 
lle 2 


poſed 


is 1133 
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erlebe of volatile alcalipus Salts and 
Water, g aur monuare and thin 
the Mold 7 M 3: And there- 
ſore the Acid 7 ks Alg by chan- 
ging the Salts of the Blood as they 
become volatile by Heat or Putre- 
faction into a Kind of Sal- armoni- 
ac, and thereby leſſening their Vo- 
latility, keeps up a a in the 
Blood. 
Hence the Blood vill be apt to 
abound with volatile Salt, when it is 
not- ſufficiently im pregnated with 
this Acid ; Ty it may not be ſuffi- 
ciently impregnated wich this Acid, 
when the Air is not ſufficiently 
ſtock d with it, or when too ſmall 
a Quantity of it is taken into the 
Blood in a given Time by Reſpira- 
tion. The Air contains leſs of this 
Acid in hot Weather than in cold 
Weather, Part of it heing deſtroy d 
in hor Weathet by the * 
tities of ſulphureous Steams and vo- 
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346 A Treatiſe of "the 
latile Salts, which are then raiſed 
from the Earth and theputrified Sub- 


ſtances of Vegetables and Animals; 
and Deſt who are inactive, by 


breathing leſs receive leſs of it in- 
to their Blood in a given Time than 
Perſons who uſe Exerciſe. Hence 


putrid Fevers are much more fre- 


Oo in Summer and-hot Climates 
an in Winter and cold Climate; 
and oftener ſeize ſedentary Perfors 
than Perſons who uſe Exerciſe. 
Hence likewiſe the Fleſh of Fiſh, 
from their breathing leſs and con- 


ſequently taking leſs of the Acid of 


the Air into their Blood in a given 
Time than Land Animals, is of a 


more alcalious Nature and corrupts 


ſooner than the Fleſh of Land Ani- 
mals. In a Phibiſis the Blood a- 


bounds with volatile Salts, and con- 
ſtant Ridin 12 by which the Blood is 
up re wich chis hy 


* 


_ - ANthar OE CON. 347 
is found to be of the greateſt Ser- 
The Acid of the Air, by giving 
N to the Fibres 2 a wy 
city to the Juices, greatly preſerves 
Pegs: Subſtances ; Prarefai. 
on. For thoſe Subſtances putrify 
ſooneſt, whoſe Fibres are weake 
Meats of all Kinds, whether Fleſh 
or Fiſh, corrupt ſooner than old; the 
Fleſh of Fiſh corrupts ſooner than 
the Fleſh of Land Animals ; the ſoft- 
eſt and-moiſteſt Fleſh of all Kinds 
corrupts generally ſooneſt ; theFleſh 
of Land Animals, kill'd ſoon after 
they have been much. heated. by 
hunting or hard driving, corrupts 
much ſooner than the Fleſh of Ani- 
mals not ſo uſed; and all Sorts of 
Fleſh corrupt ſooner in hot Weather 
than in cold Weather, in moiſt Wea- 
ther than in dry Weather, and in a 
ſtagnating Air than in an Air agi- 
| 1 tated 


* 
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rated by Wind; The . 
Blood are too volatile in putrid Fe 
vers, and accordimgly, their Cure is 
moſt {ſucceſsfully effected by gentle 
Sweats and - Liquids itnpregnated 
with Acids. Gentle Sweats carry off 
Hala of the volatile Salt, and aci- 
alated Liquids correct the Re- 


lential Fever b y Sweating. Andthe 
Child- bed Fevers of Women arc 
beſt cured by keeping them con- 
ſtantly in a gentle Sweat, by ſlightly- 
acidulated Drinks taken warm. The 
great Heat, becaſioned bythe La. 
Fe molucilinck the Salt and Oil of 
che Blood and thereby makes Child- 
bed Fevers to he of the arrid Kind, 
On the' contrary, the Blood is 
more than ordinarily” rendoious and 
viſcid in e e 
are moſt frequent in cold 
Weather, in Which theuinghousd: 


[ONE with acid: * and the 
Blood 


Axnray OBcoxomy., 349 
Blood of Conſequences moſt ſa- 
trated with them; and oſtener ſeiae 
Perſons who uſe much Exerciſe than 
Perſons who are ſedentary. That 
Fevers atiſes in a . Wehe from 
its being impregnated with too great 
a Quantity of Acid, may W 
confirmed from their Cure, which 
is beſt effected, after due Evacuati- 
ons in the Beginning, by alcalious 
Powders and Spirits, atry Liquors 
drunk warm, and warm A licath - 
ons of a'watry Nature to the infla- 
med Parts, Theſe Things, from 
their Power of deſtroying Acids, of 
weakening the Fibres, and attenua- 
ting the Blood by their Warmth and 
watry Nature, are the proper Re- 
medies in inflammatory Fevers. 
I be Acid of the Air gives a far- 

ther Tenacity and Conſiſtence to 
the Blood, by its Action on the oily 
Parts of the Blood. The Fat of 
Land 


o 
TEEN Ee i I CG r 
pu - 
* 
- 


Land Animals is harder, and con- 


ſequently more tenacious than the 
Fat of Fiſh which runs much to 


Oil; and the former imbibe mote 
of the Acid of the Air in a given 
Time than the latter. The oily 
Part of the Aliment, by being mixed 
with the Acid of the Air in the 
Blood, regains that Part of its 


ſtrengthening Power which it loſes 


in the Inteſtines by being mix d with 
the Bile, by 0% 5. Prop. 35. Theſe 


Inſtances. prove, that the Tenacity 
of theoily Part of the Blood, and 


conſequently the Tenacity of the 


Blood which depends much on its 


oily Part, is increaſed by the Acid 


of the Air united with it. The Acid 


of the Air, when it firſt enters the 
Blood, attenuates and diſſolves it 


with Heat, by Prop. 24. But after 
that Action is over, it unites with 
the oily Parts of the Blood, and by 
increaſing their attractive Powers 


gives 


Axial OEconomy. 351 
tence .es n N 
From what has been ſaid we may 
underſtand, whence it is, that the 
Diſcharges by Perſpiration, Urine 
and Stool, are more uniform and re- 
gular and leſs apt to run into Ex- 
ceſſes and Diſproportions to one a- 
nother, in Perſons who uſe conſtant 
and moderate Exerciſe in the open 
Air, than in Perſons who are indo- 
lent and fit much within Doors. 
The former imbibe more of the 
Acid of the Air in a given Time, 
and conſequently acquire a greater 
Tenacity and Conſiſtence of the 
Blood and -Juices than the latter; 
but the more tenacious and conſiſ- 
tent the Blood and Juices are, the leſs 
apt their Parts will be to ſeparate 
and run off by exceſſive and diſpro- 
portionate 'Diſcharges. The Dif- 
charges are very irregular in Hyſte- 
rical and Hypochondriacal _— 

8 * W 6 


* 


3 ATreaſbof d. 
vho commonly are ſedentary and | 


inactive; and nothing reſtores them 


to a juſt Proportion and Uniformi- 


ty ſo much as conſtant. and mode- 
rate Exerciſe in the open Air. 


5. A ſtrong Solution of com- 


mon Salt in Water is a great Strength- 


ener of animal Fibres, by Tab. 1. 


Prop. 35. And that common Sal: 
increaſes the Tenacity of the Blood, 


appears from its preſerving the Fleſh 
and Juices of Animals from Putre- 


o 


Gios. | 
6. Animal Fibres grow harder 


and 1 by Age, by Prop. 36. 
And we 
the Blood of old Animals is more 


nd by Obſervation, that 


thick and tenacious than the Blood 
of young Animals. The Increaſe 


of Strength in animal Fibres by Age 


is to be aſcribed to an Increaſe of 


the Quantity of the Particles of 
Light in their Compoſition, by 


of 


* 


bol. Prop. 36. And thie lncreaſe 
if a | 
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of the Tenacity of the Blood by 
Age mult be owing to the ſame 
Cauſe which om ey the Strength 


of the Fibres. For the juices and 


Blood of old Plants and old Ani- 
mals contain more Oil and leſs Wa- 
ter in their Compoſition than the 
Juices and Blood of young Plants 
and young Animals; but Oil con- 
tains much more Light in its Com- 
poſition than Water, Quaizinp for 
Quantitꝛ. 45 


Now ſince in the Mbbess Son 
alledged of Heat and Cold, Drineſs 
and Moiſture; Oils, ardent Spirits, 
Balſams and Bitters, volatile and al- 


; calious Subſtances, Water, the Acid 


of the Air; 2 ſtrong Solution of 
common Salt, and the Rays of 
Light; 1 ſay, ſince in theſe Inſtances, 
thoſe Things which increaſe the 
trength of animal Fibres increaſe 
likewiſe the Fenacity of the Blood 
— 2 Things which leſſen the 

A Stren eh 


5 A Treatiſe of be 
Strength of animal Fibres leſſen alſo 
the Tenacity of the Blood; and 
ſince theſe are the Things which 
principally affect the Strength and 
Tenacity of the: Fibres and Blood, 
which are any way capable of af. 
fectiug the 3 and Tenacity 
of the Fibres and Fluids may be fe- 
ſolved; it is therefore reaſonable to 
infer the Truth of the Propoſaun 


univerſally. 


Cor. 1. Hence, the Fibres are 
weaker and the Blood leſa tenaciou 
in Perſons. who live upon Vegeta 
bles and Water, than in Perſons 
who live upon Fleſſ Meat and fer- 
mented Liquors; and hence alſo, 
the Fibres are weaker and the Blood 
leſs tenacious, cæteris patibns, in 
Perſons who are inactive than in 
| Perſons Who uſe Exerciſe,” 12 | 7 = | 
e 1925 rote ont ak 4 
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city of the Blood is too great or too 
NN ve may know-how to change 
it; for it will [be leſſened by Things 
which weaken the Fibres, and-in- 


them. 1 | 7 


ine 


scuolivn, 


The Tables; in * 3 5: | exhibic | 


the ſtrengthening Powers of vari- 


ous Fluids compared with one ano- 
ther, but do not ſhew, which of thoſe. 
Fluids do really ſtrengthen or weak 


en the Fibres in the Bodies of livin 
Animals. To know this, we — 


firſt know the ſtrengthening Powers | 


of the animal Fluids, which may be 
had from the Strengths of Hairs wet 


with them, and then by comparing 
thoſe — bow with the ſtrengthen- 


ing Powers of other Fluids we may 
** know, 
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creaſed by n which ſtren sehen 
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K 5 know, whether thoſe other Flui dy 


will ſtrengthen or weaken the Fi- 
bres. To know / the ſtrengthening 
Powers of the animal Fluids, I took 


the Strengths of Hairs wet with the 


Serum of the Blood, the Saliva and 
* Urine of a healthful Man, and with 
the Gall of a Sheep and of a pig, 


when all theſe Fluids were cold; and 
found the Strengths of the Hairs wet 
with the three firſt to be as the Num- 


bers 13888, 13244; 13950, and 


the Strengths of the Hairs wet with 


the two laſt to be equal, and as the 
Number 13888, which is a little 
leſs than the Strength of the Hair 
wet with the Gall of a Sheep in the 


firſt Tall. From theſe Experi- 


ments it appears, that the ſtrength· 
ening Powers of the animal Fluids, 
when cold, ate nearly equal to one 
another, and all nearly equal to 


174285, which expreſſes the ſtrength- 


ening Power ob cold Water. Hence 
29080 1 N 
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ve may infer, that the ſtrengthen 
ing Powers of the animal Fluids, 
when warm in the Bodies of living 
Animals, are nearly equal to the 
ſtrengthening Power of Water un- 
der the ſame Degree of Warmth. 
And ſince cold Water is much more 
ſtrengthening than hot Water, and 
by Conſequence, the animal Fluids 
when cold more ſtrengthening than 
the ſame Fluids warm, we muſt al- 
low, that all the Fluids of Tab. 1. 
(except volatile alcalious Spirits) 
when taken cold into the Bodies of 
Animals, are of a ſtrengthening 
Nature; and that the als Fluids 
which are remarkably weakening 
are volatile alcalious Spirits, and 
Water or watry Liquors-taken hot, 


I ſhall here ſet down the Strengths 
of Hairs wet with a few Fluids not 
mentioned in the Table. The 
Strengths of three Hairs wet with 
Spiritus 


358 A Treatiſe f be 
HFpiritus ſalis volatilis olegfus, Elixir 
Proprirtatis, and Agua mirabilis, were 
as the Numbers 65625, 65123, | 
and 52083. The Strengths of four 
Hairs wet with ſtrong Decoctions 
of the Peruvzan Bark, Centian Root, 
Chamomile Flowers, and Oak Bark, 
in Water, were as the Numbers 
23809, 20000, 15873, and 15625. 
The Strengths of two Hairs, wet 
with Elixir vitriol: Mynſichts and 

Tmiura martislMymſicbti, were equal 

and as the Number 98000. The 

Strength of a Hair wet with German 

Spa Water as the Number 25000. 

And the Strength of a Hair wet with 

a ſtrong Solution of Opium as the 

Number 15151. Theſe Experi- 

ments were made at the ſame Iime 

with thoſe, from which I compoſed 
the firſt Table in Prop. 3 5. and with 
Fairs of the ſame Perſon; all which 
Hairs were equally ſtrong when dry. 
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creed — without In- 
term/fion or Interval between the two 
Aas by the alternate Aftion of ar 
extending and 2 Force, if the 
twoborces be equal, and ij alltbeExten- 
fromandContraFions cauſed by thoſe e- 
qual Forces be ſmall, equal in Length, 
and deſcribed in equal Times ; the vi- 


brating Motion of the Fibre generated 


agen Ti ime; 1 


— 


Length of one Extenſjon taken 
Gel, and as the Jume 72 
ꝛenſion inverſiy; or nearly, as "the 
Quantity of Mater inthe Fibre, the 
extending Force and Lenpib of the 
Fibre l together direttly, 7 as 
the 
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the Reſiſtance given to the Motion the 
© JSirength of the Fibre and Square of 
its Diameter, taken together mwerſly. 
Ni denote the vibrating Motion of 
the Fibre generated in a given Time, 
q the Quamity of Matter: in the Fi- 
Le, E the Length and c Time of 
one Extenſion, I the Length d the Dia- 
meter and S the Strength of the Fibre, 
fipance groen to the Motion ; then 
will be nearly as A, or nearly a 
ITY ++ nag © 


For, the Extenſions and Contrac- 
tions being ſmall by Suppoſition, 
the vibrating Motion of the Fibre 
generated in a given Time, will be 
nearly as the Quantity of Matter in 
the Fibre and the Sum of all the 
Extenſions and Contractions de- 
ſeribed in that Time, taken toge- 
cher; Bur the Extenſions and Can 


tractions 
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of all eDtrenſions7" wide Sant 
of all the Extenſions will be as the 
Lengtk of one Extenſioti and Num 
— ny and the neo This 
taken to q an e Number of 
Exictifions te the given Tinte will be 
inverſly as the Tine of one Exten- 
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Force, the Time of the 
and Length of the Fibre — 
gether" e eee e 
ae to the Motion, the 
Seengeh —— — 
of is Dia et in- 
verſly, as I. — 
anf, der b, E uf 4 % 


, e ho 
— 5 de all gi 


otioi Berl ina given 
Tirne Ude EA, yas the 355 
ing F Force, arid. rer As theRe- 

auce given to the 1 vtion, aud 
the. A gth of the Fibre, taken 
together. If 15 d and 1 be, be gi bre, 
Wees be near , be ng 


% gnfons and To 


it will be | 
other; are Matters oft Im 
0 In bes — lef- 
een the vibrating Motion of the H- 
bres in animal Bodies we! mult 
know: —— Force, the Re- 
3 Motion, and 
ae the Fibres; the 
atè that Moti- 
ab — lare given. 
The principal extending Forces 
of :the: Fibres in animal Bodies ar 
Heat, [CE $termulus of i 1rritath 5 
Matter, + and the Power of the 8 il. 
That Heat has a Pober of cau- 
ſing Ain g Motion in 
bres of Animals, — The 
the e 
"ile Aa a BW: Wo 


l * 8 tens A 


5 — 2 hall 719" as 
Badies heated by Exerriſe grow col 
And in a Heart which cohtinues to 
Beat for ſome time aſter it is taken 
out of the Body, the Palfations le{- 
ſen both 2 — 
y ag the Heat leſſeni, and ceaſe 
hen mg Heat ceaſes. The Ope- 
Fation yomiting and purging Me- 
6 0 by 5255 00 leſ- 
ſened by Cold: rr e 
ging are cauſed: by ad ſtro 

ting Motion oſ the fibres o Fl 
enact and Inteſtibes: And tliere- 
Kc, Heat inercaſes arid Cold lefſeris 
ghe:vibrating] Motion of: the Fibres 
f the Sonnen atid Igteſtints. Per- 


is mu ratet when the 
Fa i 8 A Skin 
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drin is waren than abe ir « cold} 
The Cat 4 oy are fut reaſed 
| Heas/'aind lefſencd * 1 
tizely opiicd, by Gold ns Word, 
che pte en ee che 
animal F * re Motion 15 411 
pry the vibrating Motion of 
the Fib As igcreaſed by Heat and 
leſſened by Cold. 5 20 2 
The Diſchalges cauftd bythe 52 
mulating Particles of evacuating | 
Medicines 6f alt Kind, of poiſons 
aid of e and animal Sa | 
ſtatices diffofved' b e 
due dhe dle Sj *. 
particles han Poſte b 
2 Motion ini the Fibres; he 
gd ivy reno; the Flt 
ids, aud Alt Diſcharges conſequent 
otithble Motions, are cauſed by the 
Ubratin g Motions « of che Fibres. 
Ihe Seht Kas a g great Power oer | 
ny ma dE 5. 
21 and lk wer 00 
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the Muſcles deſignetl for. yolantary 
: lin by. gm Vane of 

And behides, by a great Vari 
werful Inſtincts it regal 
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cling niheatng Moven in mai 


” 2 ſtanca given to che vi- 
ee les che Fibres in A- 
nimals ariſes, either Rom the Flu: 
de to be moved. by) thas bearing 
Monogs Pidrorgen lope 
eck gixen to the Extend! 
Fibnes. An Aacreaſe of che Man- 


WEN 
other Cauſe, 


ons of W when * 
dediſturbed; 
re nocely 
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The Strenge of the Fibres ma 
be known fromthe Food; Erereiſt 
; and Habit of 


41 
khan in Perſons ry; ” 


zonger chan the Fibres 
. And the Fibres 


= Aa. 


| 9 "oh — 
er in lean Bodies than in fat Bo- 
2 42 dtier CO 
| gateris than Fi- 
bees Which are moiſter !! 7 
01 When the extending Force: of 
_,amn il Fibres, the Reſiſtance given 
to their vibrating Motion, and their 
Degree of Strength ate once known; 
we may by, this Corollary know, how 
to W e Jeſſen the Motion. 
excaſed ed; b ea 
ar 12 by inereaſing or 
leſlening che extending Fotce, or b 
or increaſing the R 
tance, or the Sens of the Fibres; 
M vill be ingreafed: eee 
increalng ox leſſęning Fr or by 
ſening ot increaſing R or S. 
10 Knew in what Cales and un- 
. hat Circumſtances iti will be 
roper 49-increale or leſſen the v 
not Wabern 
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brating Motio 
23s 
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it happens to differ from that which 
obtains in a State of Health, 
muſt know the Cauſe of that Mo- 
tion, and the Intent of Nature in 
raiſing! it. If the Cauſe be irritating” 
Matter, and the Intent of Nature 
in raiſing a'ſtrong vibrating Motion 
of the Fibres be; eo gt eh gre 
ter carryd out of the 
Motion muſt not be foi be 
ſuffer d to continue, aud he iticrea- 
ed, if there be Occaſion and the 
Strength can bear it, till that End is 
attained.” And after” that, if che 
7 — Motion of the'Bibres does 
not of itſelf, it may be ſafely 
ſtopped bers e which ſtrengthen 
the cha ke W e For tho? 
engrhen 


2 in it ſelf, yet JT OT 
eaſes Pain, and Pehecks Dis, 
it leſſens the vibratin 
Motion of t 2 * oe Tro 


370 ATi fe” of the 
oftheſe Things villappear Fo the 
following Inſtances. | 

A great vibrating Motion of the 
Fibres —.—— Des 
exci vomiting and purgin 
Medicines, Poiſons, . 
ment, or ſharp Humonrs ſecerned 
from hel Blood, mult, if the Strength 
can bear ir; be ſuffer d to continue, 
a be — (if there he Occa- 
Gon) by watry Liquors drunk plen- 
tifally and warm, till the irritating 
Matter is catried out of the Body by 
Vomit and Stool. And when this 
End is attained, if the vibrating Mo- 
i N 8 — 


„dope vamiting; and ir does it 
y with an Addition of 

erna Kod, camponint Ween, 
| tf a en which ö 
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which are ardent Spirits, and Opium 
ng. This Me- 

Nas 1 in a 
Cholera morbus, and in a Diarnbæa 
and Dy/emtery in the Beginning. But 
if a "Diarrhea or Dy/entery have 
_ of 0 Contimance the Fl: 
be not barely by 
ons Fibres, leſt la. v4 
flammations and Mortifications 
ſhould enſue, but chiefly by turning 
the Courſe of the Fluits 2 tlie 
a other _ of the w 

y Manner whic 

* 0s — — like= 
wiſe by: corre&ing the ill Qualities 
of the Blood, which is generally 
— vitiated i in Jong Face of mc 
| * AR | 
— Noe of oo 
. ofthe Mea and-Abterictoc- 
caſioned by the Heat and Foulneſs 
of the Bloodin Fevers, muſt not be 
check d, unleſs ſome noble Part be 
„„ Ss inflamed; 


3 Treatiſe of the \\ 
_ inflamed; but be keptupbyWarmth 


and watry Liquids talen in proper 


Quantities, that the febrile Matter 
may be rightly concocted, intirel 
ſeparated from the Blood, and dil- 
charged out of the Body in a Cviſis. 
That the Blood is foul at the co- 
ming on of Fevers, appears from 
the Foulneſs of the Diſcharges in the 
Criſis, and the Termination of the 
Fever by thoſe foul Diſcharges. And 
that Heat and Motion are — chief 
Inſtruments Nature uſes to concoct 
the febrile Matter, and fit it to be 
ſeparated from the Blood, and car- 
ried out of the Body by the Dif- 
charges, appears from thoſe Fevers 
terminating ſooneſt. in which the 
Heat and Motion of the Blood are 
_ greateſt, and thoſe on the contrary 
fare in which the Heat and Motion 
and Motion of the Blood may be 
known by the Heat of the Skin all 
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over the Body, and the ener 
nnn n, 1 
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Grr. 2. If the Quantity of Mat- 
ter in the Fibre, its Diameter and 
Length the extending Force, and the 
Reſiſtance to the Motion, be all 
ven; the vibrating Motion of 150 
Fibre generated in a given 5 = 
will be inverſly as the Stren 
the Fibre. If q, d, I, F nb 


given, M will be as x 5 3 


The Operation of a given Doſe 
of a vomiting or pur 2 Medicine, 
cauſed by the . timulus of the 
Medicine, is much inceiaſedi in one 
and the lame Body by weakening 
the Fibres with Water and watry Li- 
quors drunk warm. The Ancients 
prepared Bodies for vomiting and 
purging, by thinning the Humoars 
and weakening the Fibres; both of 
"__ are neceſſary to make even a 
* 


374 A Rage of e 
ſtrong Medicine produce a large 
Diſcharge in Perſons of _—_ and 
_ Fibres. E 


3 65 2 IE che Quanci of, Mat 
ter in the Fibre, i its ee and 
Length, the exten Force, Ex- 
tenſion and Reſiſtance, be all given; 
the Time of an Extenſion will be as 
the h of the Fibre. If q, d, 
LE, , EandR be all given, t will be 
as Ss. 

For ſince the Extenſion produced 


by a given extending Force in a gi- | 
ven Time, is greater in one and the 
ſame Fibre it is weak than 
vhen it is ſtrong; - it follows, that the 
— Force vill take up 
leſs Time in cauſing a given Exten- 
fon in the ſame Fibre when weak 
than OE: and conſequent- 
ly, the Time of producing a given 
or moni — 


be - a 19 +07 
That 
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That the vibrating Motion of 
animal Fibres is made — by 
Things which weaken the Fi- 


bres, and ſlower gh tr —_— 


\nfilead fronkehe folloving Exper: 

men e iber ds n a. nog 
| wet a Hair with Water, exterich 
ed it when wet go Diviſions of the 
Scale, then let it dry, and kept it 24 
Hours in that extended State. At 
the End of that Time, removed all 
— ith nn 

more in 3 Hours, 5-moreiny Hout 
and 40 — — rg 12 
Hours; ſo that in 24 Hours it cons 
traced: only 2, which was lietle 
—— acer — 
W on. E 

dry Cloth hot, and 
Appheation'as oſten as the CG 


„ eee eee 
Rods f £1 19 


19 Diviſiotis in 15 Minutes, and on 
in 4 Minutes, and 13 wore in 10 
Minutes; ſo that by the Aſſiſtance 
Hour, as it contracted in 24 Hours 
| boo N ge teh &39w 7 
+] vet another Hair with Water, 
extended it when wet 90 Diviſions 
of the Scale, then let it dry, and 
kept it 10 Days in that extended 
State. At the End of that Time; 1 
took. away all but 5 Grains of the 
Force which kept it extended; upon 
which it contracted 13 Diviſions in 
v more in 21 Hours, 5 more in 
in two Days and one Hour, and ? 
ly 38, which was not half of the 
Q1 | whole 
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Ente non. Lehen hen is f. 

re; up which it Couiradke 
my — ee 35 
nutes une | 
Water Ig pi 
laſt E | me wich Wade > and 
lege it it 16 Dor: Expats 50 Divi- 
ſions of the Scale: I then ſuffer' d 
it twcoũtxact, and it cou tracted 4 
Divifons in 9 Dan Duting che 
chatted! whith Wade it tb, com: 
tract mos in 9:Days; thay it didi 

sin the laſt 


10 Experiment en 
che er was drier; After that 
1 held it tb the Fe, du which ir 
nee 92 in 6 Minutes, / * yy 
vet it with Oil; on which it was ſo 
far from contraſting that it extend⸗ 
ed about 2 Diviſions in 2 Hours, ati 
continued ſo extepded 24 Hout. 1 
then waſk'd the Hair wich a Feartier 
ait iy cold Water, and found, that 
Cee tho 


an to waſlvit; it conttacted:q o:, 


© From theſeEx riments, Warmth 
and Water a elerdte;- and: Oil re- 
rards the uibrating Motion of ani- 
ialfibrenb nr N 01 1 999 

b 57 2 It * ; 445111 1 5 > 91H T6 401 

Cre bing Force be 
the Quan .of Matcer-in — 


__ be as the extending Force di- 
rectly, and the Time of an Exten- 
Fon inverſſy. A 
de as & =! 4 1 60 ms Q bs en 
6 ee Y Renn; 
Arbe Force of 4 te i is, the 
extending, Force of _ Syſtem of 
| Arteries, and if this F Force 5 pro- 
2 to the 1 9 45 of 
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| Co C. It che Wengeh of um F. 
e as the eftending Force 
nod the Square of th Biametet bf 
the Fibre be as itz ws; nf 
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z Ae ef le 
the Pulſe greater andquicker;leflens 
——ů— the Fi- 
bres; all which t to do, to 
male this: Corollary obtain in the 
Motion of the Blood of ane and the 
faineBadypo d oft ol 
A greater Degree of Heat by in⸗ 


g the Ci 
——— Blood omg; ter — 
ee Vl eien 


4 1 
tion Le we hs 


withour an Iyicteaſe'« 
3 Will incr 


ry of Blood. FRB te has 
F and lame Part of the Syſter 
from ſqme rs — 5 
1 fie Ez, e 
pil ek nom War 


4 Tue, Fred re ot 


re the Force o — 4 


odadfa 125 = 


way fikewife be-gathered 
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4 tivy ac een Weiz r i ibs. 
«, Experiments with 
by — — N 
ter paſs d ſtill quicker and the 
« cold Water fill lower in eacli 


« ſucceeding Trial; and that the 
« warmerthe Water was; the quick= | | 1 4 
er it paſs'd;: that common Bran- Ft 


dy, and Decoctions of the Pe. 
« vian Bark, Chamomile Flow- 
ce ers, and Cinnamon, di all 
much ſlower than e 3 
0. and the Decoction of the Peu 
tian Bark ſlower than the reſt; 
and that they all paſſed ſtillflow- 
* er incach ſucceeding Trial, 
. a given Quantity of Fluid, 
pell/d ll db g ven Force;thould: pals | 
this the fame Veſſels in lon ger 
or a {ſhorter Time, muſt be 'Y 
either to a Change in the Capacity 
of the Veſſels, — ce in 
the Nature of the Fluid moved . 
| e | 


<a 


$04 Laie ge, 
through then. A gien 
of. the dame . 
ven Fortec, will, from the Nature 
of the Motion of Fluids . 
Pipes, - paſs through tlie ſame Veſ- 
ſels in a leſ Time when they ate 
wider than wheti they ate br 
And if the Capacity of the Veſſels 
continue the lame; a given Quanti- 
tyof a diflctent Fluid, mpell'd by a 
fr lor will paſs through them 
leſs or a greater Time, as the 


Fluid is lefs or more temacious, of 4s 
the Attraction betwecti it and the 
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Side 2 nee ee 
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ter and 
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one Extenſion will be as rhe Time in 
which it is made. If q and M be 
Org Sl dae $3 042 Warns 
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Time of a Pulſe: Burt is asp 5008 
therefore, Pis as F. 1 


This property of the haller never 


obtains in a natural and healthful 


State of the Body, nor ever with 
Exactneſs in a diſeaſed State. And 
yet the Pulſe is always quickened on 
1 Diminution of its Magni- 
e, as will appeat by the following 
Experiments and Obſervations. 


Lower on bleeding Dogs t to Death 


found, that after they had loſt much 
Blood, and * to grow faint; the 
Pulſe grew, q 2 on the Veltels 
Froving — " and tlie 0 
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To have the vibrating Motion of 
one and the Gas Syſtem 9 | 
ries given, 'the Frequency e 
EY, be inverſly as its Magni- 
tude, or the Pulſe 7 * become 

uicker as it becomes leſs, and on 
the contrary. For in this Caſe, E 
expreſſes the Magnitude and t the 


W * 


* 1 | : "4 | : , 3 
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Blood not being fiifficient to fill the 
Ventricles of the Heart; and that 
it grew quicker and ſmaller continu- 
ally from the continual Loſs of 
Blood, till the Motion of the Heart 
ceaſed for want of Blood to ſup- 


ln 
Hales on bleeding Horſes to 


De. 

Death obſerved, that on tying the 
Horſe to make the Experiment, the 
Pulſe was quickened from 36 or 38 
to above 60 Beats in a Minute; that 
as the Horſe grew faint from the Loſs 
of Blood, the Pulſe grew ſtill quick- 
er, and beat above 100' times in a 
Minute before he expired, which 
happened after he had loſt 16 
of 17 Quarts of Blood; that when 
he came near the Time of expiring, 
he breathed quick, figh'd 92 
euggled violently, and fell into 
cold clammy Sweats; that the pro- 
&il Force of the Heart, meaſured 
dy the Height to which it threw the 
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Blood : Tube faden to PS 
kice,, — leſs and leſs, but Oc 
larly. on Account. of the Si and 
Struggles which, always increaſedir , 

und that this 7 at the Time 0 

expiring was not aboye a fourth. Parr 

bet was at the Beginnin _ 
have ever obſerved he P to 
be quick, vhen it becomes very ſmall 
by great Loſſes of Blood. A Wo- 
man, from a very great Loſs of Blood 

omahe Bernt, ad a Pulſe extremely 

Fart ſmall, that it coul 
carcely be felt, with great Faint- 

nels; Rlieffack, Sigh ging pn and Cold- 
nels of che Limbs; all which Symp- 
toms vaniſhed in a little Time b 

Reſt and Nouriſhment. 
The Pulſe is quick and _ 
nt 
e Fit an Ague, in malig- 
nant Feyers, molt. Conxulſions, 7 
| 18528 pon of the Blood by Poi- 
nee we learn, that an 


1 'D T ' & wa Incraſ· 


95 4 Thai of the A; 


worſt tn of the bad nd 0 
Rr te Book gie 


He n 


oree, Emde the Pulſe” quick / and 


Poll But an Incraſſation of the 
Blood and Contraction of the 
Blood-veſſels leſſen the Motion of 
the Blood: And therefore, the pulſe 


becomes quick and ſmall on a conſi- 
derable Dim nution of the Motion of 
the Blood. Thepulſe is very quick and 
ſmall, and the Motion of the Blood 
languid, in dying Perſons. ＋ ke Pull 
yasyery quick, little and creeping, in 
a Man in whom the Valves of the 
Aorta were found offified and ſtood 
Half open. By this Fault in theſe 
Valves, part or the Blood which 
wasthrown ont of the LeftVentricle 
In each Syſtole, was forced hack a- 
in into the Ventricle by the Con- 
tration” ofthe Aorta ; which muſt | 
firſt kave given a Check to the Mo- 
tion ef the Blydd through che 
: Lungs 


— n 


ag gs, rd thereby rd 


4 


fach the l a i 


which 5 0 Ain an 


15 be Pu% quick: And | 
when the Cavities of the Heart, or 
of the large Blood-veſſels' termina- 
ting in them, ate much co | 
 by'Polypuſes,"or't 
* Ye 
and tr bling, on tyin or cnttin 
the renblg Netves 4 he : 


Galen obſerved the Pulſe to on 8 


quick and large under Doderate Ex 
erciſe, and à moderate Uſe of a 
warm Bath; but quick and ſmall 
under wuch and violent Exerciſe, 
and an immoderate Uſe of a warm 
Bath; and he likewiſe obſery d it to 
be quick and ſmall, when the vital Fa- 

culty le. the power which moves che 


_ | 
Blo d) is diſſolved by want of Nou 
rin * 


2 
wie Body; 0 the Collette of 


Drop, 


— — — — 
% > * 
1 


bor yon languid Motion, thereby.to 


” j 
2 700 C42 


\ \ Prorogtrion XI Ill. Th 
2 0 K 10 ae wa big 


Cauſe ch 
Qvickeniog of the Pulſe on 2 great 
of che Blood's Motion, 


Erachations. From 
Obſervations it is evident, that 

b des, quick and ſmal 
on any =great Diminution of the 
loads Motion, 2 from whatever 


that Diminution ariſes. The 


2 


to he intended 


by Nature to 


preene Liſa as ri 4 is * 


I * vibratin ing Motin of an am- 
Ki wed 2 ts the Times of anEx- 


— 
laute be given 40 the 


the Differente re Jet the extending 
Forte and the Neſiſtance; the Con- 
tration in Proportion to the Fxven- 
ſion, will be wearly equial toube Diffe- 
rence between the ewerding Force aud 


Reſiſtance in FN to the extend- 
ing Eat 2 4 E- = ol be OP 


P74 * 241 


For ſinall e 
qual Times *. ** as the mo- 


ſcrib d, from the ech of Mo- 


tion: But by Suppoſition, an Exten- 
ſion and Contraction are 


Axe 
deſeribed in equal Times by che er- 


tending and contracting Forces, and 
rob Force is equal to the 
Difference berween the aps 
eh and. the Reſiſtance :. And 
4 ak Sete 


592 a 
and the contracting Force be equal is 


l F. wal T1 , on - 
e 
ving Forces by which they are de- 


— — . 1 oy th. Df _ 
” egy ern nn e—T <t * — — 
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3 .»; 
chereſore lng 
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thing, the Contraction will be — 


433 
wells 17.08 ">, — . nennen e 
r aa n 


* "Cw. r no- 


to the Extruſion. If R be o, E 


will be 1; and co ven) on 
be equal to E! 15 5 

Wen I made therl Ha 
from which I ba ry e Tables 
in Prop. 35, after I had taken the 
Extenſion cauſed by a Weight « of 
5 Grains in two Minutes, re- 


* % 


tract eB 2 l Relitance du- 
ring an equal Time. Upon com- 
paring the Contractions with their 
Ede e Extenſions, I found them 
nearly equal; only the Con- 


traction in Proponicn) to the Exten- 
ſion, was a little leſs in the Hairs wet 


with 


a ke Ho «© NY — — — 


— 
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ſtrengthening; Fluids, than in | 
the Hairs wet with weakening g Fluids; 
it was leſs in the Hair wet with Oil- 


with. 


Olive than in che Hair wet with _ 
Water, in tlie Proportion of 8554 t 
9875 ;atidleſs in all theHaits ves 
dry, than in the Hair wet with hot 
Water, in the Proportion of 9400 
to 9875. The Reſiſtance being 7 


W andthe . Force3s 605 4 | 


: uf 5 
4; 855 172 r 7 * 457 


* Adb fe 1 Refifantie"e Foes 


of ſome; Magnitude, the Contracs 
tion will be nearly as much leſs than 


the Extenſion, as . — be- 


veen the extending Force and the 


Reſiſtancess leſs thawithe extending 

Force; C will be n 

than E, as N Ris en t 
The mean Extenſion ads 


Hairs, e by a Weight of 300 


Grains 


* 


pared with: the extending Force be 


* "0 


1 . in two: Minutes of Time, was 


Contractions in Pre 


wet with Water cauſed by 
Weight of 300 Grains in two Mi- 
nutes a mean Extenſion of which 
n dry was 10 was 5114 


Ae, 


55; and their mean Con 
an equal Time, under the Reſiſ- 
tances of 00 and 200 Grains, was 
37 and 18; Whence their mean 
ction to their 
mean Extenſions under thoſe Rod 
tances were 6363 and 3409. 


The mean Extenſion of allein 
| wet with Oil-Olive, cauſed by the 
ſame Weight of zoo Grains in two 


Minutes, was 5; and their mean 
Contractions in an equal Time, un- 


der the fame Reſiſtandes of x00 and 
200 Grains, were 34 and 1:Whence 
their mean Contractions in Propor- 


tion to their mean Extenſions under 


thoſe. Reſiſtances, were mg and 


393 3. 00008 
The mea end 


of evo Hits 
the-ſame 
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tances of 100 and 200 Grains, was 


27% and 15: Whence their mean 
Contractions in Proportion to their 
mean Extenſions under thoſe Re- 
ſiſtances, were 5037 and 2732 


In all theſe three Caſes, = | 


was 6666 when the Reſiſtance: — 
100, and 3333 when the Reliftance 


Was 200. 


Fibres wet x with AY Lk * 
19 7 


For the PAY Raad xs of Fa. | 
bres of the ſame Strength when dry, 
thoſe which are dry or wet with Oil 


tion to their 


contract more in Pr 


Extenfron, than thoſe which are ver 
vich Water; I ſuppoſe it is, that of 


E e e 2 Fibres 


and their mean Contractions in an. 
Time, under the ſame Reſiſ 


So that this Corollary ob- 
tains nearly in dry Fibres, and Fibres 
vet with Oil; but does not obtain 
in Fibres wet with ge, For * 


22 I. — — — 
— —__— — BR a bode io 2 » 
a a . 4 - Mes "4 N 
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Fibres of different — when 
dry, thoſe which in that State are 
ſtronger will, when they are wet with 
Mater and the Reſiſtance compared 
wich rhe extending Force is _ 
detable,contra& more in Pr 
to their Extenſion, than th — 
are weaker; as will appear by the 
following Experiment. 
When the extending Force was a 
Weight of 200 Grains, and the 
Reſiſtance a Weight of 160; the 
Contra&ions in Proportion to the 
 Extenfions of three Hairs, whoſe 
Strengths: when dry were as the 
Numbers 2285, 1951 and 1600, 
were 1465, 1392 and 1127 when 
the Hairs * wet with Water. In 


—R 
this Caſe, © 1 Wy 2000. 


8 i" ou 3 If che Reliance with 
reſpe& to the extending Force be 
a. and both the Rel nce aa 

c 
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the- extending Force inc IR A 
rreaſe in the ſame pr 4 
Contraction will 2. oy 


R be as P, 8. "will be : neatly a 
E. ene e 1 and con- 


ſequently = ＋ = will be as 1, : And 


therefore, C vill be nearly as E. 


When the extending Force was a 
weight of 200 Grains, and the Re- 
ſiſtance a Weight of 160; the mean 
Contractions in Pro 10505 to the 


mean Extenſions of Hairs, when 
dry, wet with Oil, and with Wa- 


ter, were 1719, 1411 and 1302. 
When the extendin g Force was a 


Weight of 300 Grains, and the Re- 
ſiſtance a Weight of 240; the mean 
Contra&ions in Proportion to the 


mean Extenſions of the Hairs uſed 
in the laſt Experiment, when dry, 


. OY 


pf 
the Extenſi ion. If a bet great, and | 
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wet with Oil, and 8 
1909, 1601 and 663. 
Wen the extending Force was a 

Weight of 400 Grains, and the Re- 
ſiſtance a Weight of 320; the mean 
Contractions in Proportion to the 
mean Extenſrons of Hairs, which were 
of the ſame Strength when dry as 
thoſe uſed in the two preceding Ex- 
periments, were 3501, 596 and 464 
when they were dry, wet with Oil, 
and with Water. 


In each of theſe 3 Experimens 


F v 1000. 


By theſe Experiments when Z 7 


great and given, F muſt have a 5 
tain Magnitude to make this Corol- 
8 wy obtain nearly even in dry Hairs. 


Cor. 4. „The Difference berween 
the ge and Contraction in 
Proportion to the Extenſion, is equal 
to the Reſiſtance in Proportion to 


the 


Annals Gerdes ay 


. ——_— is, Xx | 


is ad equal to — 6 
ee Ruan das; 1 
tending Force, the Difference be- 
tween. the Extenſion and Contrac- 
tion Will be nearly as the Extenſion | 
15 this Corollary ; that is, if R be as 
F, E-C will be 3 E. 2 


will be! e Un 2s vill aps 
> a periments. 
* DEAL 
Jairs wh „wet with 
and with Water, was 9131, 1700 
and 88 33, when the extending Force 
and Reliance were 200 and 160 
was 8093, 8398 and 9263, when 
the extending Force and Reſiſtance 


were 300 and 240 aud was 9497, 
9403 and 953 5, when the extend - 


ing eee. vere 400 
7" _ 


3 
a 


and 320. In all cheſe-Caſes: 
2 i. \ EE F 7 ? 
S 4 * > 
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tion, the contracting and extending 
Forces muſt be equal : But the con- 
tracting Force is neatly equal to 
F=R by the Experiments in the 
foregoing Corolluriet: And there- 
fore, the Force em ploy d in canfing 
the Extenſion will be nearly equal to 


n bee 93104 gahnes 
E # 6.4 7 4 g 3 . A 
9 0 L 4&4 4 +4 + 1 * : L 8 . Ps 


© In the- vibrating Metion'of the 


Arterial Syſtem, if the Extenfion 
and Contraction be always equal, 
Ale a = 


but 


Y 
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but of a different Magnitu at one | 
Time from what they ate of at af. br 
ther; the extending and contrad- RE. 
in 7 | 9 


— — . will be al . 
qual to the Reſiſtance given to che 
contracting power of the Artefſes. 
And this Wil obtain, d — he 
— . — Aimee, whet 


| 
1 
3 
1 
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Aa Ser Katene neceſſary, re- 
and determine: Pro- 


By ' 8. 7" . #1998 al 97 
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Py nt 


ſaund by Qbfer- 
5 that animal. Bodies: Have 
e Blood when leau than when 
hen lighrer chan wden hea 


he 1 


e 
o& the ſame grow neceſſaril 


requires, * dan the Quantity of 


Blood and Weight of the Body ſhould 


111 "be 


- 3 
-0 x14 


Axa“ Oe 
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n ne 
| quis . 
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therefore, a grown Pet! 
— Nee ee fe. 
Were eee 
* 7 fi 8111 N nA IH i 1 


00 — by Exetn iments... * 
A 117 Asli vine Wil, * b. 1 17 * 


„Fanblog fou by Seationl, Ex- 
perimente, «chat Healah is mort 
© firm; ing in a Body, whoſe 
Weight is meicher increaſed hot 
« ciminiſſied in che Oourſe of 
e Tears, than in a Body abel 
« Weight changes annually; chat 
« Health will continue good even 
to extream old Age, if Bodies be 
always kept/of the lane W. 
"uf in the faur Seaſotss Of the Near: 
that Boch eee 
« Courſe of 


a Year are much i in- 


t Won 71.9 78: 


bali BY 0 24 + 4 £8 


ee | © Diferenocof Vage 
whether Increaſe or Diminution, 
be 1 in the Space of à Fear, by fo 


; charBody! that Bodies have no 
#. Diſcaſein Autumn; chey be not 


e heavier in Autumn than in Sum- 
« mer; and that Bodies are not 


troubled with any Diſeaſe in Au- 


c tumn, if they be clad wuarmly, 
Goole Diureticks, and keep them- 
«ſelves of De be 
106 fore. And that theſe Obſerva- 
tions are true,” I am fully ſatisfied 
— my own CO in _ 
Kingdom. in 


ESV 83 71137 ** 14 5 


ee . The Beob- en 


which is conſtantly in good 
Health, muſt always be nearly equal 


x0 its Piſcharges; en the Bo- 


9 N 80 dy 


rle is the Condition of 


1 of > — = 
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ty kaunot always be e the 
fe Weight,” HOES: Kg WITH 310355 


1691 2040 ns * FT 5 51 l 


er , AD ate xetween th 

Food! and Diſcharges in 3 grown 
person ho conſtantly enjoys good 
Health, neceſſarily requires, that 


an equal Inereaſe or Diminution of 
the e 
For Inſtane. 

ges are leflened by Cold, Diſuſe of 
Exerciſe, or any 3 the Food 
muſt be equally leſſened; and when 
the Food is increaſed, che Diſcharges 
muſt be equally increaſed; ; otherwiſe 
Perfons will be apt to fall into Dif- 
eaſes. © The Quantity of Food may 
be leſſen d, either by taking les F 
daily, or by faſting ; and the Sum 
the Diſcharges may be increaſed, 

either by uſing more Exereiſe, or by 
evacuating "Medicines. Faſting is 


* 


when there is an Increaſe or Dimi- 
nution of the one, there ſhould be 


E. when the Diſchar- 


preferable co Enacutions cg | 
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Medicines, becauſe it daes not 
that Irregularity and Diſproportion 


in the Ai whic — 
produced by evacuating 
uſed frequently and ſor a long Time. 

The Quantity of Food requilgc 
to keep a grown Body in Health, 
onght to be ſach as gives no Unea- 
ſineſs to the Body in concocting it, 
and can be carry d off without, any 
unuſdal or critical Dilchafge Hunc- 


rorius ſound this to 5 


riments, as appears 


lowing A 1 The molt 
«c "healibfl Quantity of Food for 


be © vere is chat, which can he 


u concocted without any Uocaſi- 
« ne. a8 it will beg if Hens 
fl is taken in be cartied off by the 
© Diſcharges; which maybe known 


Y by weighing. The moſt health- 


1 ful Quantity of Food is that, after 
1 mg? , 
PIV 


an Ogeevour. 40% 
egal ieh the fol 
3 e = 
ebe much he ought, to 
„ Kang üg SOD 555 
togethe tos teturn b fame | 
he after: 5 
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tothe ee Body ſhould be 
nearly che ſame at all Seaſons of the 
Tear. 198 Quantity of Blood 
is nearly.as the Capt of the.Sy1- 
tem of Blood-yeſlels,, and the Ca- 
K of the $ e of Blood · veſ- 
is aß the Force of the Heart; 
but a growa Perſon vo id conſtant- 
ly to enjoy good Health, at, all 
king's requires N Need Aetermi- 
nate Proportion of the Quantity of 
his. Blood to the Weights of: — 2 
dy; and therefore, he gequires a ter- 
tain determinate Proportion of the 


Force of his Heart to che Weight 
his Body at all Seaſons: of 5 


n Ki 2110 5127 "gp ms 


101 took th Weights dhe Hear ts 
| and Bodies of ſeveral; Apimals;.and 
2 comparing the Weightiof:the 
eart with the Weight of the 4 5 
ſgund this Proportion to be 
in. 147 e and ers 
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mals than in large ones, in younger 
Animals of the ſame Species than in 
older ones, and in Animals which 
uſe much Exerciſe _ a ! 
which are inactive. 

The Strength, Avi 7 ard Cont | 
tirion- of n ihe me human 
Body BY * do beg, 1295 
d the Magnit t 
2 n ef the Force of the 
Heart to bee t of the Body. 
If this Proporti 4 .theBos + 
dy n aftive, and the Con- 
3 he Body the Pror 
portion 5 1 is w k. 
3 itution fat or = 
PANTONE „J) 

ie Til 43 50 i. N 

Je A 1 Peron ak 
ge, 3 
ly the ſame Farnen, 1 
Selens of th 28 CE . = 

2 ft: 50 dae t 1131 
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1 85 x e grown 
Perſon who con cufvys p60d 
RO has ntarly the lane Mo- 
Tenacity,” ud Texture at 
all Sealbes of Re Year; For lee 
— Force of che 8 
ciry of the Syſtem of 'Blood- 
| ba 12 growh Purlſba whe denſtacrly 
good Hedith, 83 
r find at ul '$cafors! of rhe 
1 the Moron ef the' Blood, 
which is regalated by che Fore of 
che Heat and Capatity of the Sy 
tem of Blood-veſldls, wendy rhe 
ſame at all Seaſons : But a given Mo- 
tion of a given Quaneiey ef Blobd 
produced by a given Force, requires 
N E the Bloodfhogld þ ve, a. given 


ſame Frame, 
Proportion to the reſt, ar is, 5 
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Firſt L hall give ſome Account of 
che ſmall Changes which may hap- 
pen in the Weight of the Body;and 
in the Quantity, Tenacity, Tex- 
ture, and Motion of 'the Blood of a 
rown Perſon, who may notwith- 
anding be aid. to Enjoy! good 
Health. 1 
| Sanford ene us, That 
_ <' temperate Bodies are about three 
«Pounds (that is, near 25 r Averdu- 
45 BD gs Pounds) J lighter 3 in Summer 
ce than in Winter; that the Increaſe 
«' of Weight is made in the Begin- 
ee ning of Autumn, and its Diminu- 
* Ghar in uch nel Summer; 
4 and that external Gold, by dri- 
. « ving the Heat to the Center, ſo 
'« far ſtrengthens Natute; as to en- 
cc able it to bear two Pounds of re- 
e tained erſpirable Matter above 
its uſual Weight” And in this 
5 Country | have fours; -that grown 
Perſons who live remperately are ge- 
＋ 8 3 0 ner ally 
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nerally a little lighter in Summer 
than in Winter. The greateſt Dif- 
ference of Weight which a grown 
perſon can undergo without falling 
into Diſeaſes, I ſhall call the heal 
The healthful Latitude of Weight 
of grown Bodies is greater in Win- 
ter than in Summer, in cold Coun- 
tries than in hot Countries, and in 
Perſons of ſtrong Fibres than in 
Perſons of weak Fibres. For Sanc- 
torius rer That a cm gy nap 
<. of Perſpiration, -which in Sum- 
mer can cauſe a malignant Fever, 
can ſcareely cauſe the leaſt Alte- 
ration in Winter; that in a cold 
© wholſome” Air Perſpiration” is 
* check'd, the Pores are contract- 
ed, but the Fibres are ſtreugthen- 
« ed, and the Weight of the re- 
* tained perſpirable Matter neither 
hurts nor is perceived; and that 
. " check'd, 


PS 3 * 21 * mee £ 9 "BE A. _ 
EE. Hart . . 
=> r 1 3 * * Wan * \ don g — boy 
* Bay — wt: xr _— — JOEL * - ' 0 — N 
a 4 ve mw 4 4 * 2 * — * 1 Fi C * 1 = 
Fo E : „. 63 „„ PIT — * WO 
ö * 1 and — ad = 
4 . * : 2 an tt» » > r 4 DP on 2 : -= 
> bs O _ 35 — — w_ T * 3 


"> 
1 


4 re 4 we 83 , — 
2 — 4 12 9 I's, Wo, -—Y 
8 


n 


1 
1 
1 
1 
ks 
[Fr 


* 
gs * : N , TOUT" RIF) 2 C- a 
1 8 * L » as 5 * * "de. 5 

* N e . — 
** * 
1 
* . 
— 
x 


3 


A Treatiſe of ibe 

00 1 d, the Pores are filled. up 
< but not. contracted, e 
& ate relaxed not ſtre 
ee the Weight of — ek 
* \ſpirable Matter both hurts and is 
85 — 9 ede Oy 
ſervations, the Increaſe gf Wei 
which can happen without, 
— = han 
er; con greater 
in cold Countries than in An 
tries, and in Perſons af ſtr 
bres than in Per ſons of weak Fi 
And therefore, the healchfal Lats 
tude of Weighs is greater ig Win- 

ter than in Summer, in cold Coun- 
tries than in hot Countries, and in 
| — ſtrong Fibres chan in Per- 
ſons of weak Fibres. 
Perſons of ſtroag Fibres: dv. not 
ker ſo faſt in their ar Weights by gt 
ven Changes in the Nounaturals, as 
Perſens of — Fibres; or in other 
0 D e Weghtees: 
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ſed by a Ckange of che 
ture of the Air, near Diet, Exerciſe, 
of arty other of the Notmararals, i 
leß in a geh Time in Perſons of 
Fbres chan in Perſons of 
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words) are les in Perſons bf 

Pibres Aa in Peking: of 

Fibres : — — Mo- 

fp the Fibres is | 

E 
and che x progreffive Nibrior öf he 
— Weight of 
Sue eser de bn 
tion of the Pluĩds leſſerrs, and leffens 
when thar creaſes: And cherefort, 
the Change of "Weight in 4 gives 
Time Gattfed! by ren Ohanges in 
the R S leis, and confe- 
quently, Tower in pero of — 
Fi 
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cs has i in Perſon of, _—__ 
a eee can hon per — * 
| Weight of the Body; happen in th 
| a hefame Tims aChangbemat 


Texture, 
— the Bend For the 
i I cannot be 
chang ws but þ — — either in 
the Quan of Food; or in the Sum 
of A Beg the Body will 
become heavier when its Food ex- 
ceeds its Diſcharges; and lighter | 
when its Diſcharges exceed its Food; 
and therefore, the Weight may be 
increaſed either by an Increaſe of 
the Quantity of Food, or a Dine 
tion of the dum of the Diſcharges: 
But the greateſt Part of the Food 
paſſes i — the Blood, and the two 
great Diſcharges, namely Perſpira- 
tion and Urine, are Humours drawn 
of from the Blood; whence, no 
Change can eee, 
2011 
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tity of Food or Sum of the Diſchar= | 
but there mult at the ſame Time 


Tc made in the Quantir 
of Ke Gt the * fc mage ts, 
1 Diſc ened, the Quan 

of Blood will always wor 
fed at the Beginning of the Change, 
and leſſened afterwards if the Change 
continues till the Body grows fat or 
phlegmatick ; for Bodies have al- 
vays leſs Blood when they are fat or 
ohiepmarick than when they are 
lean : And therefore, no Chahge 
can be made in the Weight of 1 


Body, but at the ſame time a Change 


muſt be made in the Quantity of 


Blood. A Change in the Quan - 
tity of. Blood will be attended 5 L 
aChange in the Capacity of the 8 y,. 


tem of B Blood-veſfels: and that wk 


a Change of Motion in the Bl 
and a Change i in that Motion will abe 
attended with a hos» in . Te- 
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= therefore, no.Ch 
can. be made in the Weight Ha t 
Body, but there muſt at the fame 
i Toma Bae an en 
© enacit 


* "The Weight, of 3 1 
Health, the Frequency of che Pulſe, 
and prick Gravity — Colour of 
the Urine, are all of them different 
3c different Times of the natural 
Dar. The Body is heavier after 
eating chan before it, heavier after 
2 Pendel Meal than er 2 ſpace 
One, and | conſequently, h eavier after 
Niger, (which, in theſe Kingdoms 
the greateſt Meal) than 
85 or 8 of the natural 


Anbar. eter phe — 
1 an 1 2 0 
one, and a quicker aſter 


Hiagne L 4 Dinner 


hb. 
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Dinner than at any other Time of | 
the natural Day, by Tal. Exam. 2. ö 
3 15. The mean ſpecifick Gra- 1 
ties of the Urine of a healthful i} 
Mann 56 Years, ſecerned from 9 
the Blood in the Night, Morning; | 
and oon, were 10300, 10292 9 
and 10207 and the mean 5 


fick Gravities of the Urine of 23 
3 Boys, whoſe mean' Ag 

13 Tears, ſecerned from t 
Bloodin thoſe Times; were 102275 


the 3 Ae — of a 
ples oben, tllan the Urine made 
at any other Time of che natural 
Day. From theſe Experiments it 
3 that an Increaſe of the 

Weight'of the Body by Food is ut- 

tended } vith an Increaſe; of the 
Quickneſs of the Pulſe, and a Di- 
mins nnn 
H h 


2 of W 15 Co- 
lour of * G 7 Ties; - 
The ck Gravity of the 
Night's e a Perſon in good 
04958 3 as the Weight of 
after deep is fourid to have 
5 wen fo It; leafs: when the 
JN Weight of the Body after Sleep is 
increaſed, . and leſſens When that 
Weight W ez found by 
taking my Weight, and the; ſpeci- 
fick Gravity | my Night's: Urine 
every Morning. fot a whole Year ; 
83 Means ol the 
Experiments af every Month. In 
the Month in which ! I. was lighteſt; 
my Weight was: 139 Hverdupois 
Pounds, and the Geakek: (Gravity 
of; my Urine Was 10258; and in 
the Month: in which I was heavieſt, 
my Weight was 142 and 24 Qunces, 
and the ſpetiſick Gravitf of my 
Urine was 10311. Andina the 
Br Fi other | 
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other Months; when the Weight of 
the Body increaſed or leſſened, the 
ſpecifick Gravity of the Urine in- 
Gravity of the Night's Urine is leſs 
in Children than in grown Bodies, 
by the laſt Paragraph; and there- 
fore, in growing: Bodies the ſpeci- 
fick Gravity of the Urine increaſes 
with the Weight of the Body. The 
ſpecifick Gravity of the Night's U- 
ine leſſens again, hen Bodies grow 
old; for the mean ſpecifick Gravi- 
ty of the Night's Urine of 12 old 
Men, whoſe mean Age was 63, was 
10218, which is leſs than the mean 
ſpecifick Gravity of the Night's U- 
rine of healthful Bodies of à middle 
10300, | Now if we ſuppoſe, what 
is generally true, that Bodies ſhrink 
in their Dimenſions, and leſſen in 
their Weights, hen they come to 
then it will be univerſallß 
"ra! | +." "rn, 
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true, that tlie ſpecifick” Gravity of 
the Night's Urine of healthful Bo- 
dies — or decreaſes, when 
ou is an Increaſe: . eh of 
= Reg wag £0 
2 6 
4 Quatiry:: 6! Lans and 


Quantity of Blood, may be conjec- 


wired from the ſpecifick Gravity: of 


its Serum. _ 1 
by to judge Quantity of Salt 
2 Earth contained in a given 
Quantity of Blood, diſſolved di 
ferent Quantities of ſereral different 
Salts in 2 y of Water; 
9E. 1, 2, 4, acd 6 Drachins of com- 
mon Salt, Sal-gem, Nitre, Sdl-armo- 
niac, volatile Sl-drrhadiad/ Alum, 
white Vitriol, and Salt of Tartar, in 
4 Troy Ounces: of Water; I took 
the ſpecifick Gravities of the ſeve- 
xal Solutions, and found the Exceſles 
of. * ſpeciſick Gravities of the So- 


lutions 


3 Parts contained in a given 
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lotions of each Salt above the ſpeci- 
ick Gravity of Water, to be near- 
ly as the of Sale diflolved. 
The Exceſſes of the ſpecifick Gra- 
vities of the four Solutions of Sal- 
armoniac above the ſpecifick Gravi- 
ty of Water, were 104, Ken, 398; 
585, which were nearly as. the 
Quantities of Salt diflobved. The 
Exceſſes of the ſpecifick Gravities of 
the Salutions fs common Salt above 
the ſpetifick Gravity of Water, were 


209, Mg 866, 1154, which like- 


wile were nearly as the Quantities of 


dalt diffolved.-. And the ſame ob- 
ained nearly in the Solutions of 


each of the other Salts. Now if 
the dalt of the Blood be a Kind of 


ſed, if S be put for che Exceſs of 
the ſpecifick Gravity of . 
of the Blood how! the ſpeciſick 
Gravity of Water, if the Quantity' | 
4 delt and Earth contained in any | 


Quantity. 


dl-armoniac, as is generally ſuppo- 
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| Quantity of Blood be ever in a gi- 
ven Proportion to the Quantity of 
Salt and Fatth contained in an equal 
Quantity of the Serum of that Blood, 
if the Elceſſes of the ſpecifick Gra- 
vities of the Blood and Serum in Bo- 
dies of a middle Age be 540 and 
zoo, as they may be allow d to be 
from Dr. Jurins Experiments, and 
if the Exceſſes of the ſpecifick Gra- 
| vities of the Blood and its Serum be 

as the Sums of the Salt and Earth 
contained in equal Quantities of 
choſe Fluids; then from the fore · 
going Experiments, .o.5Swill be the 
Drachms of Salt and Fark contain- 
ed in a Troy Pound of Blood. For 
Inſtance, if 8 be 300, 4 pound of 


Blood will e of Drachms of 


Salt and Eh. 992 5.0 


In order to know Ag the Blood 
of Bodies of different Ages is ſatu- 


rated with Salt and Earth, I took the 


en Grgritls of the . 
5 CE | 


— 


8 21 . ES: 


S 2D T Go - 


AviuAL OEcoxony. 455 


he Blood of five healthful old Men 


whoſe mean Age was 72 Years, and 
of fix healthful Boys, whoſe mean 
Age was 8 Years, and found their 
Means to be 10266 and 10277. 
From theſe Experiments, the Blood 
of old Bodies contains ſomethin 
leſs Salt and Earth than the Blo 
of young Bodies, and both contain 
leſs than the Blood of Bodies of a 
middle Age, ſuppoſing the mean 


= q 
: 
.. 


2 Gravity of the Serum: of 


e Blood of Bodies of a middle 


Age to be 10300. The Quantities | 


of Salt and Earth taken together in 


a Pound of the Blood of the old 
Men, the Boys, and Men of a 
middle Age, are in Drachms 13:3, 


13.8, and 15. off 2 f 
The mean Pr 


Scrum of the Blood, ſeparated in 24 


{ix Boys and five old Men, were 


thoſe of 918/ and 6g08 to 10000. 
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Serum to the Oaſumemmm of the 
has been found to be that of 7143 
to rooοοο., The Ga une. wa of 
the Blood of old Bodies is much 
1 5 tenatcieus (from a ſtronger Co- 


mentum of the Blood of Child en, 
as Lhave found by Obſervation. 
From the ſmall Difference there 
i inthe Quantities of Salt and Eatth 


and young Be dies, and the great | 


Difference there is in the Tenacities 
of their Blood, it is rational tothink, 
that the different Tenacities of the 
chiefly on ſomething different from 
ther than Oil, which in itſelf is a 
nacity to the 


eſion of its Parts) than the afſa- 


5 d; in like manner 
asit gives a Tenacity to Water when | 


ANIMAL, QEcoNoMyY. 2 
it is diſlolved in ny e af Salt; 


we ſee in à Solution of Sqa 
Ve, and jn Moolages. Jes See S at 


tbful Bodies 


he Vrine of k he 
* — in the Morning af 
ter Sleep, than at any other Time af 
the natural Day; it is higher colours 
ed before eating than . it, and 
the Difference of Colour is greats 
cr after a plentiful eee after ara 
1 one; ix is h 
om much Exerci , Wash ag, Anr 
A Co t Meats;hot Air and 
ot Weather, than from their Cons 
"Vas it is higher coloured when 
the Blood abounds more with Bile 
than when it abounds 5a wich it, a5 
ve learn om, PR A 8 


higher colour coloured under 4 409 

Ber of e fe De n un⸗ 
der a leſs; and LOR les 

in Men an in Women, and in 


eee 


a2 4 malt ef d 


Children and old Perſons. The 
ſpecifick Gravity of an exceedingly | 
high coloured Urine was 102 36, 
which is leſs than the ſpecifick Gra- 
vity of the Nights Urine pe; Bodies 
of a middle Age. Hence; the 7 
lour of the Urine does not depend | 
” a: on Salt and Farth as On Oil, 
1 depends on the Bile, 
contains much Oil in its Com- 
gr; For, as I have obſerved, 4 
2 Urine is very high coloured in 2 | 
aundice, in "which the Blood a- 
unds much with Bile. The Blood 
abounds more with Bile, and the U- 
on is higher coloured, when the 
egree ol eat in the Blood i is great- | 
han when it is leſs, And farther, 
by mil different Quantities of I 
Gall with Mg Water, we may pro- 
duce the al Colouis which are 
ordinarily obſeryed in Urine. One 


Part of the Gall of an Ox, mix'd i 


vith 1 5 or 16 Parts of Water, pro- 
\ * - duced 


Annan neee Y. 34s 


duced the Colour af the Nights U. 
cine of healthful Men of à middle 


Age. And the Colour of the Urine 


is ſometimes ſo intenſe; as to r 


equire 
one Parr of Gallo to of Water 


produce ww: N 


Sevondly./ I ſhall g ve ſome A& 


connt of the greater hanges in the 
Weight of the Body, and ine 


em Tenacity, n ke 
otion of the Blood, which cauſt 


of Weight which | 


Dice 
The Chant 
cauſes Diſeaſe commonly exceeds 
the healthful Latitude of "Weight; 


and conſequently, is greater in 


Winter than in Summer, in cold 


Countries than in hot Countries, my 


and in Perſons of ſtrong Fibres 
than in Perſons of weak Fibres, 
The Weight of the Body is uſually 
increaſed at the Beginning of Fe 
vers, and the moſt general Cauſes of 


Ferers are Cold, an Increaſe of Food, 
or 
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or a. Disiinmion of Exerciſe; 20 
which. are fitted to igcreaſe the 


e Body, But what the 

che Beginning of different Fevers, in 
Perſons of different Ages, Climates, 
and Conſtitai ns, is not yet known 
for want of Experiments. 


: 


Salt, Earth, 0 800 end 7 More 
tenacious at the Beginning of Fe- 
vers, than in a State of Heal - 
may. a from the Experi- 
ments OT 
From the knen of Tabor, 
the ſpecifick Crarities of frveriſh 
Serum are to the ſpecifick Gravity 
| of ; healthful Se um, as. the Num- 
bers 10363, 10381, 10399 or 
1041 to 10308; or as. the Num- 
bers 1931, 193723. 10301, or 
| 10499 to logo, ſuppoſing 10399 
to be the ſpecifick Gravity of health- 


Tabor and Langriſp. 


„ 1 0 ee ee a ons ed A as a EE, 
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« middle age. From theſe pet: 


fick Gravities, the Drachttis of Salt 
and Earth taken' together contain- 
ed in & Troy Pownd of feveriſh and 
_ healthful Blood will, by the forego- 
ing Rule, be nearly 174, 184, 1 
or 264 and 15. From che Ex 


% 


55 
merits 1 made on myſelf 1 gather, 
that the fpecifick Weight of the e 
um may inetreaſe from 10300 to 
1031 1 without cauſing Diſeaſes; and 


therefore, the Quantity of Salt and 
Earth in a Pound of Blood of Bodies 
of a middle Age, may increaſe from 


15 to 16 Drachms without cauſing 

Diſeaſes. The farther Increaſe om 3 
16 till you come to 174, may only 
cauſe common Colds, or other flight 
Diſeaſes, but not be ſufficient to cauſe 
a Fever, at leaſt not one of any 
an Account of a Fever of the pleu- 
ritick Kind, which was mortal to 
many of the common People of 
3 England, 


* 88 N 


4 * : > 8 4 Py , ; : 
7 TP: A * 
* Ly * 1 3 ' 1 * 


* . 


England, in which the ſpecifck 
Gravity of the Serum was ordinarily 
between 10372 and 10391. The 
mean ſpecifick Gravity of the ge- 
rum of the Blood of ſeven Men in 
Fevers in this Kingdom, | who all 
eſcaped, was. 10378: And the 

mean ſ{pecifick Gravity of the Se- 
rum of one who died, was 103 69 
at the Beginning of the Fever the 
ſpecifick Gravity of his Urine, ta- 
ken at a Medium from, the th Day 
to the 13th, was 10295; it then 
ſunk to 10211, and continued in 
that State till he died, which was on 
/ ˙ Y 8 

From Tabor's Experiments; the 
Proportion of the Craſſamentum of 
bealchfal Blood to the Serum ſepa- 
rated from it in 24 Hours, is that of 
7 to 5, or of 1400 to 1000, And 
the Proportions of the Coagulum of 
a given Quantity of Serum to the 
Part evaporated by a gentle Heat in 


£ 
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n 
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24 Hours, Fri ys Ytal * ; 
fore-mention ia erer Ver | 
and in Health, were thoſe of ; oy 
2393s and 100 to 1000. 
From the Experiments of Lan- 
gyiſb; the mean P of the 
Cuaſſamemum of the Blood to the 
Scrum ſeparated in, 24 Houts, in 
continual, quotidian, tertian, and 
quar tan Fevers, were thoſe of 3992, 
3614, 3154, and 2424 to 1000 
the mean Degrees of Cdheſion, mea. 
ſured by a Weight juſt ſafficient to 
ſeparate the Parts of the Grafſamen* 
tum of the Blood, in the ſaid Feyers 
and in Health were, taking in the 
Weight of the Tube, as the Num- 
bers 1603, 127, 1152, 898, and 
611; the Quantitics of Salt, Oil, 
and Earth, obtained by Diſtillation 
from a given Quantity of Blood, 
were all greater in feveriſſi Blood 
than in healthfol Blood; and the 
Differences were much greater it 
9 „„ — Bu 


e more ay by taking Col, 


on Tree i... A 


. — b * 1 — Ge — 
4 | cn ennran. 
about; xcetimes more Salt and near 
eight times more Oil, than were 
Fa in 2 t Quanticy of 
healchful Urine. 

rom; theſe "outs ang it ap- 


penn. the the Blood abounds more 


Earth, and Oil, and is 
more tenacious at the Be ginning of 


Feyers, than in Health. Hence to 


cauſe a Feyer, the Diſcharges of the 
Body muſt he more — or con- 
tain fewer fal ine, earthy, and oily 
Parts, for ſome little Time before 
the Fever Ng Nr the hag 


2 be — — render the picharg 


more/watry!; Bur the Diſch 


an Intermiſſion of Exerciſe 1 and an 
Inereaſe of the Qua 
And therefore, ta ing. 
dell Inerene of the Fd, aud 
ſudden Iodermillion'sf Preite „ate 
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if Motion in the other Part# dhe 
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"For the -moving 8 ob 5 

1 of F uids 0 an ani- 

y, og given- poſi- 
tion, the Motion of the who e Syſ⸗ 
| — pid enerated by that Force in a gi- 
ime. will he given: But a gi- 
on Motion of the ShaleSy ſtem ne· 
ceſſarily requires, that an — or 


Diminution of Motion in any one? 
Part of the Syſtem ſhould be attend- 
edwith an equal Diminution or 1n- 
creaſe af Motion in the other Parts 
of it; otherwiſe, the Motion of the 
whole Syſtem will not be given; and 
the Diminution or Ingreaſe of Mo- 
tion in the other Parts will be great- 

cer or leſſer, as they ate nearer to or 

farther from that Part, by Prop. 2. 
19; And eee Fe ie e 
aſh 0 


© Cor. If this oe bh true, 


w ow or Diminution of any 
. one 
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dne Diſcharge, or of the Motion of 
the Blood in any one Part of a hu- 
man hers vill be attended with an 
Diminution or Increaſe of the 
er Diſcharges, or of the Motion 
of the Blood n the other Parts of 
the Body; and the Diminution or 
Incteaſe of the other Diſcharges, 
or of the Motion of the Blood in 
the other Parts, will be greater ot 
leſſer, as the Diſcharges or Parts are 
neater to or farther from tha Dif 
charge or Patt... y Led * 

We find hy Obſervation;, that in 


2 Diarrhea; Perſons perſpire little 
and make little Urine; 4 in a 


Diabetes, Perſons perſpire little and 
are coſtive; that Perſons who ſweat 
much, com diſcharge but lit :- 
tle by Urine and Stool; hat 3 in a 
Catarrh, the Diſcharges by-Perſpi- 
ration, /Urine; and Stool are com- 
monly all leſſened; that in a con- 
ewe 12 — large * 


— PPP — BI ů ů * ñr̃⁊ ˙ 2 
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leſſens the Diſcharges by Sweat and 


'Y wade leſſen the 
5 wo _- Spitritig, 
and à great Diſeharge by Spin, 
leſſens the Diſcharges by 7 rc ws 
Stool; that in the Small Por and 
other eruprive Feveys, in which the 
Blood and Humours flow! plentifully 
to the Skin," Perſons Ate generally 
coſtive — make but little Urine; 
that in other Fever a IHicreaſe of 
the Symptoms in one Part is gene- 
rally attended with a Dünen of 
kr bo ms in other Parts; and 
that P —— com ared with U- 
nine, ati equently the Motion 
of Mo Bowe! at ry Sur face of the 
Body compared with its Motion in 
the eee is greater in Surn- 
mer than in Winter, in hot Coun- 
tties than in cold Courntits;* Theſe 
Obſervations ſhew; tlſat an Increaſe 
or Dimimution of one Biſchatge or 


oP the Motdon of the Blood 1 
7 Art 


Spitting; grea 
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Part of the Body, is attended with 
a Diminution ot e of other 
Diſcharges, or of che Motion of the 
Render eden Parts. of the Body. 
Hippocrates has informed us, 
% That Gripes, a Weight in the 
0 Kaces, and Pain in the Loins, 
* require Purging ; that a violent 
« Diſorder and Pain in the Head 
« ceaſe on the breaking forth of 
C Pas, Water, or Blood, at the 
1 © Noſe, Mouth, or Kas; that © 


« A < in a Perſon who has not 
9 a Ferer, require vomiting; that 
in Summer we ought rather to 
«vomit, and in Winter to purge ; 
« that for Pains which require vo- 
© miting or purging, ve ought to 
2 m_ when the Pains gw 
© the Diaphragm, and to purge 
© whenthey are below it; that Hu- 
Wee en ought to be moved 


« and 
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and diſcharged; muſt be moved 
ce towards and diſcharged e 
c Places to Which they moſt tend, 
« provided the Places be conveni- 
e ent.“ By theſe Obſervations, 
when Evacuations are net to 
2 partieular Parts, they ought 
to be made in convenient Places 
neareſt to thoſe Parts. Hence it is, 
that in an Apoplexy cauſed by too 
great a Quantity ot ;Blogd in the 
Brain, more ſpeedy Relief is given 
by drawing Blood from the Neck, 
than from more remote Parts of the 
Body; and that in Inflammations, 
more . ſpeedy, Relief is given by 
drawing Blood from Veſſels vhick 
lie near them, than from Veſlels ly- 
mg a aDitence: i ot 24, 
But though Parts 


a aded with 
Blood and Humours are.more me 
tied by near Evacuations, than by di- 
ſtant ones of equal Quantities; yet, 
the Depletion | by an . 
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ſrom a near Part is often not {6 laſts 
ing, and conſequently, not ſo ſers. 
viceable, as the Depletion by an 
Evaeution from à remote Part. For 
a near Evacuation gives a Tenden- 
cy to the Blood arid Humours to- 
wards the loaded Parts; which Ten- 
deney continuing after the Evacua- 
tion is over, makes the emptied 
Parts ſoon to fill again, unleſs the 
Diſcharge be very great: But an 
Evacuation from a femote Part gives 
a Tendency to the Blood and Hu- 
mours towards that Part; which 
Tendency continui ung after the Eva- 
cuation is over, cauſes a more plen- 


iful Flow of Blood and e to 
that Part, and conſequently, a more 
ſparing Flowof them to the loaded 
Parts : And therefore, the Deple- 
tion, and conſequently,” the Benes 
ft ariſing from it, will not be ſo la 1 
ing from an Evacuation made in a 
near Part, as from an Evacuation made 
in a remote part. Accordingly, Tra 
* 11 lian 
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| bavintheCureofaHemorrhage from 


a Rupture, of the Veſlels. in le up- 
Parts, found much more Bene- 

at from bleeding in the Ankle than 
in the Arm; and exprefly ſays, that 
a Sollicitation of the Humouts to 


the remoter Parts makes a more 
laſting Revulſion. Andit has been 
found by Experience, that drawing 
8 or 9 Qunces of Blood: from the 


Hæmorrboidal Veins by Leeches, 
after bleeding in the Arm, is more 


prevalent in ſpitting or vomiting of 

Blood, or bleeding at the Noſe, than 
repeated Bleedings from the upper 
Parts: And that Pains in the upper 


Side, are often more xclieved by 


e, | 
n gab Foot than by bleed- 
ing in th 


e Arm. So then to make 
a lar sand ſpeedy Depletion of the 


Veſlels, che Evacuation muſt be made 


as near the loaded Part as is poſſible; 
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tion laſting, Recourſe muſt be had to 
Fracuationsfrom th the remoteſt Parts. 
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TheCunſts6f- Fevers r either 
remaes or iniiweiliuae.” 1 1m r26% 


| The” camou aud os ode? 7 
more Cauſes of Fevers, echt Ex. 
coffes in Eating and Drinting, an 
Exceſs or Tmermſſren of Exerciſe of 
Boa or Miu, and a Shpprefſiow of 
ſome Diſehayge to which the Body bus | 
been aceuſtorned all which, when - 
great and — are Tow 3 to 
occaſion Fever 

The immediate Cauſe of Nauen | 
is the Change which is made in che 
000 atid'Texture of the Blood 


LI by 


Aeg ef „e 
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by the remote Cauſes. For all al- 
loy the immediate Cauſe of Fevers 
to be in the Blood: But a Change in 
the Blood muſt be a Change either 
in its 'Tenacity or Texture: And 
therefpre, the immediate Cauſe of 
Fevers is the Change which is made 
in the Tenacity and Texture of the 
Blood by the remote Cauſes. = 
The Tenacity of the Blood, as far 
as yet appears from Experiments, is 
greater at the Beginning of Fevers 
| than in Health, ; by Fchol. 5 op. 44. 
The ſame Thing may likewiſe be 
gathered from the Chilneſs and 
Coldneſs with which Fevers are in- 
traduced, and alſo from the Effects 
oduced in the Blood by the remote 
Canſes, For, cold Air, and an In- 
termiſſion of Exerciſe of Body or 
Mind, will occaſion à Piminution 
of the Heat of the Blood; and a 
Diminution of the Heat of the 
Ploog will be attended with an In- 


kreale 
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25 of its Tenaci Prop. 413 
Set of — * by 2 
te watry Part of the Blood, will 
leave the Blood more than ordina- 
rily tenacious when the Body comes 
to cool; Exceſſes in eating and 
drinking will neceſſarily increaſe the 
Tenacity of the Blood if the Food 
be of a N ee Nature, as it 


commonly is when Fevers ariſe from 


Exceſſes in Diet; for of all Kinds of 
Food, Fleſh Meats and ſtrong Li- 
quors are apteſt to produce Fevers ; 


and the ſame Effect will follow from 


the Suppreſſion of a Dileharge to 


which the Body has been accuſtom- 
ed, if the Sup Len as 


it alpally i is, by Things of a ſtrengrh- ; 


ening Nature, ſuch as Cold, Al 
gents, and the lik 

The Blood, as to its 1 FU 
bounds more with ſaline, earthy, 
and oily Parts, or, in other Wor 


its e of rheſe, Þ arts in 775 


portion 


* 
e 
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portion to its Quantity of Water,” is 
l os iting of Fevers 
n Health, ba. he hag 44. 
And this likewiſe may be gathered 
from the Effects of oh remote Cau- 
ſes of Fevers on the Diſcharges. Per- 
3 and Urine (the two great 
iſcharges of the Body) are more 
watry, or abound leſs with ſaline, 
earthy, and oily Parts, when a Bo- 
dy is cold than when it is hot; and 
they are more watry under Exceſſes 
in cating and drinking than under a 
temperate Diet, from the Urine's 
being more watry after a full Meal 
than after a ſpare Meal, by Sho. 
Prop. 44; and from theſe Diſchat- 
#4 the Io rendered more than ordi- 
 narily watry by Cold, and an Ex- 
ceſs in eating and drinking, we may 
infer, that theſe two remote Cauſes 
of Fevers will overſtock the 
with ſaline, earthy, and oily' Patts; 


for the fewer of- cheſe Parts the D 
charges 


en eee 


have the ſame Effect in overſtocking 
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s contain, the more muſt the 


Intermiſſion of Exerciſe, by leſſening 
the Heat of the Blood, makes the 
Diſcharges more watry; and conſe- 

uently overſtocks the Blood with 
Aline, earthy, and oily Parts. On 


the other Hand, an Exceſs of Exer- 


ciſe, by carrying off large Quanti- 
ties of the watry Part of the Blood, 
will leave a more than ordinary Pro- 
portion of Salt, Earth, and Oil in 
the Remainder. And a ſudden Su 
preſſion of a Diſcharge to which the 
Body has been accuſtomed, muſt 


the Blood with thoſe Parts, if the 


Matter of the Diſcharge abound 


with them. So that the common 
and ordinary remote Cauſes of Fe- 
vers do all of them foul the Blood, 
by making it to abound more with 
Salt, Earth, and Oil, than it does 
in Health. Hence Fevers may di- 
3056 fer 


fer in their Natures,” from Differens 
ces in the Tenacity and Foulneſs of 
nn, Hanoi: 
The Weight of rhe Body is uſu- 
ally increaſed at the Beginning of 
Fevers ; and the Increaſe of Weight 
is greater in Winter than in Summer, 
in cold Countries than in hot Coun- 
tries, and in Perſons of ſtrong Fi- 
bres than in Perſons of weak Fibres, 
by $chol. Prop. 44. The Increaſe 
of Weight in any Time, is always 
equal to the. Exceſs of the Food a- 
bove the Diſcharges in that Time; 
andtherefore,the Increaſe of Weight 
at the Beginning of Fevers ariſes ei- 
ther from an Increaſe of the Food, 
ora Diminution of the Diſcharges, 
or from both. The Diſcharges are 


leſſened by ſadden Cold, a ſudden 


Intermiſſion of Exerciſe, or a ſud- 
den Suppreſſion of an Evacuation to 
which the Body has been accuſtom- 


remote 


ed; and therefore, all the common 


ib a " _— BY * 
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remote Cauſes of Feyers) excepritly — 
_ Exceſs of Exerciſe; are fitted to iti 
creaſe the Weight of che Body. If 
the Increaſe of Weight ariſe from | 
an Increaſe of the Quantity of Flu- | 
ids, as e may allow it to do from 
the remote Cauſes, it muſt arife from | 
an Increaſe of the Quantity of | 
Blood, or an Increaſe of the Quan- | 
tity of Humours ſeparated from the | 
Blood, or from both. It probably 
ariſes more from an Increaſe of Blood 
than of Humours, in ſanguin Bodies; 
and more from an Increaſe of Hu- 
mours than of Blood, in Bodies 
which are fat or phlegmatick. 
When the Blood by the remote 
Cauſes is rendered fo tenacious and 
foul, as to require a Depuration; the 
Body grows chill and cold, andfre- 
quently ſhudders, as healthful Bodies 
do when they are greatly chilled by 
intenſely cold Air. During this 
State of the Body, the Pulſe is very 
b M mm low 


4% 4 ein te; 4 
bow and; ict; and if a Vein be 


opened, e Blood flows out either 


by hed or ſo {low and cold as to 
8 as it falls. After the Cold- 
neſs and Want of Motion in the 
Blood, a preternatural State as to 
Heat nd Motion ſucceeds in it, 
which I call a Fever. If the Heat 
of the Blood be greater, and the 


Pulſe be greater and quicker, than 


they are in a natural and healthful 
5 I ſhall call the Fever a 5790 
Fever; and if the Heat of the Blood 


be leſs, and the Pulſe leſs and quick- 


er, than they are in a healthful State, 
1 ſhall call x Fever a low Fever. 

A Fever is the great Inſtrument 
with which N ature depurates foul 
Blood, and reduces it to a natural 


State. This appears plainly from 


hence, thar nothing makes tenaci- 
ous Liquids, and conſequently te- 


nacious Blood, ſo fluid as Heat; that 
dae removes een in 


the 
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the Blood - veſſels ſo lagi ef- i 
fectually, as an inereaſed Heat and 
Motion of the Blood; and chat 
thoſe Fevers terminate ſooneſt l 
a Gies in which the Heat ai 
Motiohtef : the Blood are greateſt 1 
and thoſe lateſt in which the Heat 
and Motion ef the Blocd are leaſt: 
Or in other Words, that the hjgbeſt 
Fevers terminate ſooneſt by a C , 
and the'oweft-Fevers lateſt.. 
_ © Whenthe Matter which fouls the“ 
Blood; that is the febrile Matter, is 
rightly eoncocted bytheFever; Na. 
rs ſeparates it from the Blood; and 
liſcharges'it out of *th& Body in a 
ſalutar Grifts. A ſalurary Criſis iti fe- 
vers is inadebySweats;Urine Hemor- 
Mu mt oye mn 
de Ye High Fevers for 
part Lady Sweats; and 
and —"_ End 7 by Fevers by. 
whatever Buacuation chey termi- 
nate, ;theRecovery to perfect Health: 


Mm m2 is 


45K, 


many Contents 
tam or ſwimming in it: Mhen mad 


Pas Meaſles 


td Treatift of e 
is by a; natural) Sweat. When the 


Grafps i is made by Fuga, the Sweat 
1s, thing Warm; and protule; and the 


ſick Perſon is freed from. the Fever 


hy it: When. in is mad / by Line, the 
Urine is made firſt in ailmall.Quan- 
tity; and of a Straw Colour; but 
ſoon in a greater Quantity, with 


falling to the Bet · 


by Nee Blood 
— n ee Quantityg, bug is 

{A ſhort Duration; 
Wheoby a gabe Helly the Flux 
is, generally whos; Gfipes, and 
commonly; goes og 182 M8; And 
vba 5 Spe 


latpus Fewers, ith 
by. Eruptium at 
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e 
evers, ae . nn 
in the Glands. 83. 36 4 bus ane 
The s ymrptotaratrendifig Fee, 
and * thoſe 5 e e 
are beſt known 5 the es 
Eqidemucks, and Prognoſticks of 
foctates, and a late learned 9 9 
tile upon chem. by a Phyfician in 
this, Kingdom; to which Prefer. 
rem this Account of Fevers, | I 
now proceed ta determine the Mes 
 thidtiof Cue, From a Fevetrs be- 
ing ache great Inſtrument Nature uſes 
rodepurare Foul Blood, ivis evident; 
that what is called: tig Cute of a 
Fever; is, only ſuch a Regulatiob 
iras makes it beſt anſwer that End: 
& juſt. Regulation of a Peverconſifts 
in making ſuch Byachetiobs, and 
ditecting Toeh Diet and Medivines; 
asnſhall make the Fever deputate the 
Hood in:ithe moſt perſect Manne: 


in eee, Na 
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muſt be had to the Age, and Habit 
of the Body; to the eren pm 
toms, and Time of the Fever; and 
to che Diſtance of *the'G4/4s. ©: 1 
From tlie Increaſe of Weight, we 
may infer the Uſefulneſs of Evacua- 
tions in the Beginning of Fevers: The 
ogy is emptied variousWays; name- 
2 Faſting, Bleeding, Pur ging, 


Ul wid I'ſhall conſider particu- 
larly, dad ſhew which of them, un- 
2 N Circumſtances, will be 
per to leſſen the increaſed 


1 — leſſens al. Weight of che 


Body, ot by cauſing any Evacua- 


tion, hut from a Continuance of the 
Diſcharges during the Time of the 


Faſt. I have known a Man in Health 


to loſe near 4 Pounds of his Weight 


in 24 Hours, by wholly abſtaining 
from! Mear and Bal during thar 
From the Continuance- of | 


Time. . 
J. CHILLS | the 


2 Berg; 


moni pe 'Be ginningof Fevers. 
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the Diſcharges during the Time of 
the Faſt, we may gather tht Faſting 
1 the Proportion of there 
Part of the Blood to the Serum. 
Accordingly, this Proportion has 
been found very great in Perſons 
who have died with Hunger. Hp. 
pocrates ſays, that Faſting is to 
©. be preſcribed to Bodies which 
« havemoiſt Fleſh, for Faſti ng dries 
« Bodies.” Bodies 3 in Dropſies have 
ſometimes been freed from their 
Load of Water, by wholly abſtain- 
ing from Drink and living only up- 
on dry Meat. Hence, Faſting is 
uſeful in the Beginning of Fevers in 
which the [Increaſe of Weight is 
more from Humours than from 
Blood; and conſequently, is more 
uſeful in phlegmatick Bodies, than in 
ſanguin Bodies; in Winter, than in 
Summer; and in coldCountries „than 
in hot Countries But tho? Fallin 

—_— the Body, yet it does i 


5 appear, 
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appear, chat it alters the Proportions 
_ of the Quantities and Motions: of 
the Fluids through its ſeveral Parts: 
And therefore, when the Quantities 
and Motions of the Fluids are-too 
great in ſome Parts, and roo little in 
others; or, when they are more in- 
creaſed in ſome Parts than in others, 
as they frequently are in Fevers, we 
cannot hope to correct thoſe Irre- 
gularities by Faſting ; but muſt have 
recourſe to ſome of the following 
 Evacuations. ned 
Bleeding leſſens the Weightof the 
Body, by leſſening the Quantity of 
Blood; and therefore, is uſeful in 
the Beginning of Fevers in which 
the Increaſe of Weight is more from 
Blood than from Humours ; as we 
dies, that is, in Bodies which have 
much Blood in Proportion to their 
Weights : But Bodies have more 
Blood when they are lean than _ 
3 e they 
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they are fat; and Bodies are gene - 
rally leaner in Summer than in Wins 
ter; and in hot Countries that iti 
cold Countries: And therefore; 
bleeding in tlie Beginning of Fevers 
is generally more uſeful in lean Bo- 
dies, in Summer, and hot Countries, 
than in fat Bodies, in Winter, and 
cold Countries, Accordingly, bleeds 
ing is more uſed, and with better 
Succels, in Italy, France, and Spam, 
than in theſe and other Northern 
Kingdoms, Bleeding is uſeful in 
all Seaſons and in all Climates, in 
the Beginning of Fevers attended 
with Inflammations ; and much more 
ſo, when the Pulſe is hard, as it is in 
Fevers attended with an Inflamma- 
tion of the Pleura, and other mem 
branous Parts. In theſe Fevers, 
when the Removal of the Inflam- 
mation is committed wholly to 
Bleeding, without any other Eva- 
cuation, large Quantities of Blood 

- 2800 * Nun muſt 
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ken, firſt from a convenient Part 
which lies neareſt to the inflamed 
Part ; and afterwards from a conve- 
nient Part which lies at the greateſt 
Diſtance from it, by Gor. Prop. 45. 
Thus we find that in a true Plęuriſ/, 
or an Inflammation of the Membranes 
of the Brain, bleeding to the Quan- 
tity, of 9 or x0 Ounces from the 
Foot, after bleeding largely from 
the Arm or Neck, gives greater 
Eaſe than repeated Bleedings from 
the upper Parts, 


: Purgmgleflens the Weight of the 
Body, by leſſening the Quantity of 
grown Bodies, 


Quantity of Liquor, drunk during 


the Time of purging, was about 
Har 1 double 
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double the Loſs of Weight. And 
the Loſs of Weight cauſed by weak- 
er Purges and Clyfters is proportion- 
ably lefs. Farther, Purging draws 
the Blood and Humours from the 
upper and - outward Parts of the 
Body towards the lower and inward 
Parts, by Prop. 19. 45, and the fol- 
lowing Obſervations. Hippocrates 
obſerved, ** that it is good for a 
“ Perfon who has an Ififlammation 
*in his Eyes, to be ſeized with a 
« Flux of the Belly; that when a 
«© Diarrhea happens to a Woman 
«© with Child, ſhe is in Danger of 
« miſcarrying; and that a Deafneſs 
« in Fevers is carried off by bleed- 
. © ing at the Noſe, or ſpontaneous 
e Purging.” And we find by Ex- 
perience, that, after bleeding when 

neceſſary, moderately ſtrong Purges 
| (compoſed of Jalap or Puluis Mar- 
wicenſis and Calomel) are very effec- 
tual in removing Pains and Inflam- 
Nnnz2 mations 
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mations in the Eyes, Side, Head 
and Throat, and in procuring the 
Catamenia; and that Perſons under 
a ſtrong Diarrbæa, or a Diabetes, dil- 
charge but little by Perſpiration : 
All which abundantly ſhew that 
Purging draws the Blood and Hu- 
mours from the upper and outward 
Parts of the Body to the lower and 
inward Parts. Hippocrates likewiſe 
obſerved, that a ſtrong Diarrbæa 
coming on a Leucophlegmatia, 
f© cures 150 Whence 1 — the 
Purging is uſetul in the Beginning of 
Fevers, in which the Increaſe of 
Weight is more from Humgprs than 
from Blood; which is frequently 
the Caſe in cachectick Bodies, in 
Winter, and in cold Countries. 
Purges, during the Time of their 
Operation, empty the lower Parts 
more than the upper Parts: But af- 
ter the Operation is over, the lower 
Parts fill again; hence the Deple- |} 
ö tion 


* 
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tion of the upper Parts becomes 


reater and more laſting, by Cor, 
Homiting leſſens the. Weight of 
the Body, partly by unloading the 
Stomach andits neighbouring Parts; 
and partly by increaſing Perſpira- 


tion; and therefore, is uſeful in the 


Beginning of Fevers, in which the 
Stomach is foul, and the neighbour- 
ing Parts are loaded with Humours 
from a Diminution of Perſpiration 
by Cold or other Cauſes. Farther, 
Vomiting turns the Blood and Hu- 
mours from the lower and inward 
Parts of the Body to the upward and 
outward Parts; as may be gathered 
from the following Obſervations. 
Hippocrates has obſerved, that a 
e ſpontaneous Vomiting coming 
te on along Flux of the Belly, cures 
« it.” And we find by Experience, 
thar Vomiting is of great Service in 


checking a Dy/emery, an immode- 


rate 
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of Blood from the Anus, an He- 
moptoe, a Diarrhea, a Fluor albas, 
and a Gleet; and that the Face and 
Eyes are commonly very red, and 
the Body frequently ſweats, during 
the Action of Vomiting : All which 
plainly ſhew, . that Vomiting turns 
the Blood and Humours from the 
lower and inward Parts of the Body 
to the upper and outward Parts. 
Hence, the Effects of Vomiting and 
Purging, with regard to the Chan- 
ges they make in the Motions of the 
Fluids in different Parts of the Bo- 
dy, are contrary to each other ; Vo- 
miting increaſes and Purging leſſens 
their Motion in the upper and out- 
ward Parts, and Vomiting leſſens 
and Purging increaſes their Motion 
in the lower and inward Parts. Re- 
peated Purging brings down the 
Catamenia, by increaſing the Mo- 
tion of the Blood through the 


Womb; 8 


rate Flux of the Catamenia, a Flux 


mm acc u<TÞ£Þ. a ters es. acc aca. ae re og ind nh Cs 3 
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| Womb; and Vomiting after other 


Evacuations, namely, Bleeding in 
ſanguin Bodies and Pur 


g in ca- 
chectick Bodies, 1 much 
to remove the Indenimados] in Pleu- 


ries, by increaſing the Motion of 
the Blood through the inflamed 


Part. It may be objected, that Vo- 
miting in an Hæmoptoe will increaſe 
the Spitting of Blood ; - but this Ob- 
jection is een For I have 
rarely obſerved any Blood to be diſ- 
charged during the Operation of a 
Vomit, and never any remarkable 
ity. Nor is there any Rea- 
ſon to apprehend, that Vomiting in 
an immoderate Flux of the Carame- 
nia will increaſe it; ſince the Vo- 
miting of Women with Child does 
not bring on that Diſcharge. Laſt- 
ly, Vomits, by the ſtrong Mo- 
tion of the Muſcles which attends 
their 8 attenuate tenaci- 
ous and increaſe its Mo- 
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thoſe Accounts, after: other Evacua- 
tions, in the Beginning of Fevers at- 
tended with Inflammations and a 
ſmall Motion of the Blood: Accord- 
ingly, I have frequently obſerved 
the Pulſe to be raiſed by Vomits in 
low Fevers from a tenacious Blood. 

Sweating leſſens the Weight of 
the Body conſiderably. I have 
known a grown Perſon to have loſt 
two Pounds in half an Hour, by 
ſweating in a Chair contrived; for 
that Purpoſe. This Evacuation is 
frequently of great Uſe in the Be- 
ginning of Colds, and ſlight Fevers; 
and alſo in high inflammatoryFevers 
in young Bodies, which may often be 


taken off in a little Time, by keep- 


ing them in a conſtant gentle Sweat 
in Bed with the teſtaceous Powders 
given in cold Water. Grown Bo- 


dies may take a Drachm of the Pow- 


ders in three or four Ounces of cold 
3 Water 


tion; atid are therefore uſeful on 


rr e ere 32mm ep cc... 


Water every 
ney hc five of ſix Vears ol 


may take 
po ders in half the y of Wa- 
ter · It is to be obſerved, that Per- 
ſons thus treated ougbt to be bled 
and vomited before they 
Uſe of the Powders; ir this- _ 
thod be uſed at the Beg 
generally rakes off ee Fever 5 all 
its Symptoms in leis than two natu- 
ral Days; but ſeldom in-leſs than 
three or four, if it be not uſed till the 
ſeyenth or eighth Day of the Diſeaſe. 
Grown: Bodies thus treated often be- 
— to ſpit a Day or two after they 
the Uſe of the Pow ders, and 
. ſpitting for ſome Days aſter 
the Fever has' left them. I his is a 


ſlammatory Fevers, in which the 
Blood is © ped tenacious by Cold 
and too great a Quantity of the Acid 

of che f. For the Heat of the 
0 0 o Body 
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third or fourth Hour, 
f'iche Quantity of the 


begin che 


natural Method of treating hi h in- 


— * * . K 
n 
18. 
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Body in Sweating will take of the 
preternatural Tenacity of the Blood, 
as far as it is cauſed Y Cold; and 
the teſtaceous Powders, atrom their 
being of an alcalious Nature, will 
be proper to take it off as far as it 
depends on the Acid of the Air; and 
Sweating, both — ing the 
Body, and turning mours to 
the Skin, will * — to 
take off Inflammations in the in- 
Ward Parts. Sweating with acidu- 
lated Drinks, taken warm, and Cor- 
dials, is a proper Eeieintien in the 


Beginnin| of Fevers in Which the | 


Salts of the Blood are rendered too 
volatile by Heat or Putretaction; as 
ve may ſuppoſe them to be in Child- 
bed, 


Part of the volatil ts; and Acids 
will be Proper to correct the Re- 
mainder. After a Vomit, I Have 


a gentle and 8 _ E 


© 9 © 


peſtilential, and other putrid | 
Fevers. For — carry off 


* 


ed Sweats, excited in Bed by ſmall 
Quantities of e ee taken hot, 
of great Uſe in the 9 of 
low; Fevers attended with frequent 
and irregular. Succeſhons of Cold 
and Heat for three or four of the 
firſt Days. Theſe Fevers frequent - 
ly happen in this Kingdom to Men 
of a middle Age, and by being ne · 
glected in the Beginning often prove 
mortal. Sweating, as it attenuates 
the Fluids and turns their Courſe to 
the Skin, and as it relaxes and 
weakens the Fibres, will be more 
uſeful in the Beginning of Fevers in 
Winter than in Summer, in cold 
Countries than in hot Countries, 
and in Perſons of ſtrong Fibres than 
in Perſons of weak Fibre. 
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» * 


Bliſter mg leflens the Weight of 
the Body but little, and therefore, 
is but of little Uſe to take off the 
Increaſe. of Weight in the Begin- 
ning gf Fey 


ers: In the Progreſs of 
Oooz Fevers, 
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Fevers, Bliſters ſometimes do Good, 
and ſometimes Hurt. In low Fe- 


vers in Which the Blood is tenacious, 


Bliſters often do Good by increaſing 
the Fever, and leſſening the Tenaci- 
ty of the Blood; which Effects they 
produce by the Pain, Heat, and 
Inflammation which they common- 
ly raiſe in the Part to which they are 
pply'd, and by the volatile Salts 
which they communicate to the 
Blood: In this Caſe, they muſt be 
repeated as oſten as their Effect in 
the Blood ceaſes, till within a very 
little Time of the Criſis, In low 
Fevers in which the Blood i - 8 
a, as ye may reaſonably ſuppoſe it 
to bo in Feyers Ter- hr | purge 
Spots and Hemorrhages, Bliſters do 
Furt by farther increaſing che Diſſo- 
lution and Acrimony of the Blood. 
Puter fr acntly hurt in high Fe- 
and ſometimes cauſe Convul- 

ns and Death, e they me | 
; P J ; 


— 
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che Head, and Opiats be given at 


the ſame Time. And they ofteter 


hurt im high Fevers, when apply'd at 
or very near the Time of the Cry/zs, 
Time of the Fever. In high erup- 


tive Feyers, particularly the Small- 


Pox, Bliſtering along with other 
Evacuations, juſt before or after the 
Appearance of the Eruption, ſome- 
times checks or ſtrikes in the Erup- 
tion; and inftead thereof, throws out 


and Death. And in other high Fe- 


Criſis) he Appli- 
cation of Bliſters, and does not ap- 
pear again in ſeveral Days, and ſome- 
times not at all; This is agreeable 


to the Doctritie of Hippocrates, vo 


directs, „ In the Crifis of Fevers 
| 3h and 
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ply'dat a conſiderable Diſtance from̃ 
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t and after . Criſis, not to 
*# move or make any Chan ge either 


& by purging Medicines or other 
< Irritations, but to leave all to Na- 
ce ture.” As Fevers are generally 


leſs ardent, that is, lower, ſo Bli-- 


ſters are generally more uſeſul, in 
Winter and cold Countries, than in 
Summer and hot Countries. Bliſters 
apply d to the Back, after Perſons 
have begun to ſpit in Inflammations 
of the Lungs and Pleura, I have 
known to do hurt 7 quieting the 


Cough, and ſtopping the Spittin 3 


and thereby, increaſing the Difficulty 
of Breathing and Inflammation. 
Bliſters apply d to the Back in Fe- 
vers often eaſe the Head more during 
the Time of their riſing, than Bli- 
ſters apply d to the Thighs or Legs; 
but the Eaſe given to the Head is 
often more lain g from Bliſters ap- 


m Bliſters apply'd to the Back, 


* 
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pid to.the Thighs or Legs, than 
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Thave known Pliſters to quiet a Vo- 


miting, and leſſen a Diarſbæu in Fe- 


vers; and they are particularly ſer- | 
viceable in the Coenen of 'low 
Fevers attended with much pal 


Urme, commonly called nervous Fe. 
vers. TN obſerved, that 
«all Abſceſſes of che Legs are good 
„ in Inflammations of the Lungs; 
cc. Land that of two Pains which Hap- 
pen together, but not in the ſame 
ce 5 — the greater obſcures the 
ce leſſer. Hence, tlie Relief may 
greater, but not not ſo laſting, from 
à Bliſter applied near to a diſtreffed 
Part, than from a Bliſter applied at 
2 x great Diſtance from it. 
To what has been ſaid bg 


op Evacuations, may be added, That 


when fach Evacuatiotis are made 28 


ought” to be made, Perſons ear 


them eaſily, and are relieved 
them. This is the Rule Wer 
Hppoeraes judged of the Uk 
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fill at- 
. — to, not only i in 'F evers, hut in 
alother Diſcales, We may farther 
add, that Evacuations ought gene- 
p ly to be made in the Beginning 
of Fevers, and to be finiſhed Wolin 
three or four of the firlt Days: Ex- 
9 110 that in Fevers in [which 
the Head is "mach: engaged, Clyſters 
may be. uled, to ra She Hamours 
joy = Head by giying 
3 5 encꝝ to the lower Parts, 
Concoction appear in 
her in high Fevers, 
Inflammation of 
I. Part, Evacuations 
1 prevent — help 
ammation is - er £9" 


x or greatly abated. I 
cs concerning. Err, 

8 in Fever. I now Les 
1 the Dies and Medicin 


a e i; 


attended wit 


| the 
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The Diet and Medicines muſt be 
ſuch, as are fit to regulate the pre- 
ternatural Heat and Motion of the 
Blood, that is, the Fever; ſo as that 
it may e p< 20 the Blood, 

and reſtore it to a healthful State. 
The Diet muſt be cooling, if the 


Fever be high; and warming, if 


the Fever be low. Diet is cool- 


ing, either as it is of a cooling Na- 


ture, or as it is taken actually cold; 
and it is warming, as it is of a warm- 


ing Nature, or as it is taken actually 


hot. Gruels, Panada, plain Water, 
Barley-water, Ptiſan, Small- beer, 


and Whey, made with ſmall White- 


Wine, Cyder, Juice of Lemons, 
Juice of Oranges, Vinegar, or But- 
termilk, are all of a cooling Nature; 
and Broths of Fleſh, Ale, Wine, and 
other ſtrong fermented Liquors, and 
Whey made with ſtrong S 

rn 


N 


which are proper in theſe Dif 
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Liquors, are all of a warming Na- 
ture. Any of the Things here men- 
tioned which are of a cooling Na- 
ture, may become warming by be- 
ing taken hot; and any of thoſe 
which are of a warming Nature, may 


loſe much of that Quality by being 


taken cold. For in low Fevers, plain 
Gruels and Barley-water taken hot 
increaſe the Heat and Motion of the 
Blood, that is, heighten 'the Fever 
more, than many Liquids of a 
warming Nature taken cold. Drinks 
become more cooling by being im- 
Pregnated with Acid, or with are; 

oth of which are of a cooling Na- 
ture, and may be given in high Fe- 


vers till Signs of Concoction ap- 


= in the Urine; but no longer, 
leſt by their cooling Quality they 


ſhould hinder a perfect Concoction 
of the febrile Matter, and thereby 
retard, if not intirely prevent the 


Criſis. Acid and Nare ought not 


to 


aid o <a 1 
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to be given, in low; Fevers in which 
the Blood is tenacious: For, by their 
cooling and diuretick Quality, — 
will make the Fever ſtill lower, and 
the Blood ſtill more tenacious; the 
Conſequence of which will 55 that 
there will be no Ciſis during their 
Uſe; and the Want of a G, and 
of a thorough Extermination of the 
febrile Matter by it, will make the 
Recovery to Healch at beſt very ſlow 
and uncertain. In ſuch Fevers, vo- 
latile alcalious Salts and Spirits muſt 
be given to thin the-Blood,. and all 
Liquids muſt be taken hot to rarefy 
it and increaſei its Motion... But th 
Acids axe hurtful in Fevers which 
are low from too great a Tenacity in 
the Blood, yet they are very uſeful; 
low Fevers in which the Blood is Fa 
2 xe Salts are rendered vola- 
ction; in which Fer 
vers, all Liquids muſt be taken warm, 
in order to 755 and keep up a gentle 
14 f ER Sweat. 
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— In theſe Fevers, Cordi als 
compoſed of ardent Spirits and 
Acids muſt be uſed, to give Tenaci- 
ty to the Blood and Strength to the 
ö 
lf we ſuppoſe the Demand * Na- 
ture to be a juſt Meaſure of the Qua- 
liry and Quantity of the Nouriſh- 
ment which are proper in Fevers, 
we may from the Demand collect 
the following Rules concerning 
Diet; namely, All ſolid Food ought 
to be rejected, and liquid Food on- 
ly admitted in Fevers in all 
Fevers there is an intire Averſion to 
ſolid Food, and a Demand only for 
Liquids. Cooling acidulated Drinks 
ought to be taken plentifully in high 
Fevers; becauſe, t ere is a great De- 
mand for ſuchDrinksi inthoſeFevers. 
Little Drink oughtto be takeninlow / 
Fevers from a tenacious Blood; be- 
cauſe, there is but little Demand for 


Dank in thoſe Fevers) and what i x ta- 
SA & en, 


oo n 1 s 
} — 
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ken, muſt be taken hot to increaſe the 


Feyer. Nothing ought to be taken, 
when there is no Demand ; as there 
ſeldom is in the very Beginning of 


Fevers, and in the Beginning of 


their Exacerbations and Paroxyſms, 


in which the Body is cold, and the 
Motion of the Blood very low. And 


Drink ought to be taken plentifully 


in all Fevers in which theSalts of the 


Blood are rendered volatile and al- 
_ calious by Heat or Putrefaction; be- 


cauſe, the Thirſt is great in ſuch Fe- 


vers, as it is even in Health after a 
Meal of Fiſh, whoſe Salts are of an 
alcalious Nature. But theſe Rules we 


find to be juſt by Experience. And 


therefore, from the Demand of Na- 
ture we may judge of the Diet which 
is proper in Fevers. *' 

Hlippocrates for Diet in Fevers, 
uſed Barley Gruel thicker or thinner, 
more or leſs nouriſhing, according 
to the Nature and Circumſtances of 


vn 
"Plain 
negar 


* in the moſt acute Fevers, and lels 
„ thin as Feyets are lels acute. In 
© Fevers which ſoon, come to the 
«Height, the Diet muſt be thin 
c 8 from the Beginning; but in Fe- 
« vers, which: come later to the 
« Height, the Diet muſt be thinner Bf 
% ar anda ſinle belore that Tims, 
| ** 155 
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<< bat more nouriſhing before to en- 
ee able the ſick Perſon to hold out. 


In the Beginning, the Gruel mult 
not be much, nor thick. Some 
“ muſt be taken every Day, to pre- 
vent an Emptineſs of the Veſlels ; 
c and once or twice a Day, accord- 
ing to the Cuſtom of eating in 
« Health; only tis adviſeable after 
« the firſt Day to give it twice a Day 
c rather than once, even to tho 

c who have accuſtomed themſelves 
t to eat but once a Day in Health. 
«© Much Gruel maſt not be given, 
c even when the Diſeaſe is of the 
« moſt drying Nature; but before 
the ſup ing of it, muſt be drunk 
Water 0 
c Wine, which ever ſhall be moſt 
convenient. When any right 
* Diſcharge happens, as 4 right 
«. Expectoration in a Pleuriſp, "the 


© Quantity of Gruel muſt be in- 


cc creaſed, and that in Proportion to 


« the 


3 * = 22 %* 3 
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the Diſcharge; for the more Bo- 
© dies ate then moiſtened, the 
« quicker commonly will be the 
« Criſis; and on the contrary. Nei- 
c ther Gruel nor Drink ought to be 
<« given in Fevers, when the Feet are 
In Fevers attended with Inflam- 
mations, watry Fomentations and 
watry Cataplaſms mult be apply'd, 
where they conveniently can, to the 
inflamed Part; for they aſſiſt much 
in removing Inflammations, by atte- 
nuating the Blood and increaſing 
the vibrating Motion of the Fibres. 
Accordingly, - Hippocrates directed 
a Bladder filled with hot Water, or 
a large Sponge ſqueezed out of hot 
Water, to be apply d to the Side at- 
fected in a Pleucily V, 
O diats, as they leſſen the vibra- 


ting Motion of the Fibres, and the 


Motion of the Fluids conſequent 
thereon, are uſeful in high Fever 
| | in 


6 ad 
— 


* 


the febrile Matter, and the Motion 


of the Blood too rapid ſor a com- 


plear Separation of thar Matter from 


the Blood; in all Evacuations which | 


from their Violence endanger Life; 


in Phrenſits and Deliriums from too | 


gr reat'a Motion of the Blood, which 


equently happen before critical | 


Eruptions in Fevers; in high Fe- 


vers attended with a Catarrb or great 


Watchfulneſs; and in the Small-Pox, 
during the Time of., Suppurazion 5 


for Reſt and Sleep greatly y promote 


W Where Opiais are re- 
red in Fevers, the Greatneſs of 


Doſe and Fr e of repeat · 8 


ing: may both be determined by 


the Effect Kar is intended to be 


| produced by them; for if no Incon-. | 


venience ariſes on uſing Opiats, they | 
may be {ala 1 e ac 
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in which the Heat of the Blood is 
too great for a juſt. Concoction & | 
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Fevers, common- 
ty called 
Need! is les than iti contiuual PFe+ 
vers, by Hebo *Prop.'4 And the 
IRE Gaile Ne „the Foul- 
neſs of the Blood. 35 Poth bels in 
Quantiey and of 2 leß fixed Natute 
in intermitting chan in continua 
Fevers; as we may gather from wo 
Shovtge of the Paroxyfrns of th 
former, when compared with ka 
Length of the Period of the latter. 
For it is rational to ſuppoſe the fe- 
brile Matter to be leſs or mort in 
Quantity, and of à Nature leſs or 


more fixed, as it requitęs a leſſer or 


a greater * Time whereif to be wel 


cocted; ſeparated from 4 ih 
eG 


and . dut ef th 


. The Blood £4 dep . 4 


nes) be Tenaeity of the 
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an Ague, in comttiuly ef than one | 


— — — 
the — — 
ronyſm, yt the Blood is Ho 
fectly drpurated by it) ſome! 
_ of Foulneiſs ſtill remams it the 
Blood; which on account? — Airs 
not he ſufſicitnt to 
continuo the Feverj hut yer be 
ſufſicietit by Degrees-20' taint und 
foul the Blood agaiti, $6 4s to ch] 
a He Paroxyſm. Fer, the deaſt 
Quantity of unriuibi Pak, inte. 
dat inro ihr Blood of u Perſdn 1 
Health (ho has never had N 


as 2 A Treat of the 


„ 4 
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17 =: 


remaining id che Bload aan me 
rect Gila often occaſions a Re- 
e ot Returi of the Fever. We 
Jovi from: San#orins; that Bodies 
are heavicr-at the Beginning of in- 
rermirting Ferets than in Health; 
for he found by Experiments, that 
if the Increaſe of Weight which 
ns in Autumn exceeds the 
healthful Latitude of Weight, it 
. e reſi 
rine is pale in Beginning 

of the Paroxyſin, when theBody is 
cold; it Fx; high coloured, 
when theBody, is hot and when the 
Paroxyſm is over, it is reddiſh when 
made, and hen cold lets fall a 
Brick- coloured Sediment; which 
Sediment always ſhewedDiltaſeeo 


Fevers. 


this Kind are denitin Fevers 


which are petiodical in their Exa- 
ae and but of them have a 


Niere! 7 5. rine; 


be of the intermitting Kind. Of 


ick · coloured Sediment in the U- 


N 
{ 
I 
| 
{ 
J 
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el and alſo Colts, © Pleurifies; 
Niiumatiſins, or Rheumatick 225 2 
which are periodieal and have th 

Urine. Intermitting Fevets, 'from 
Neglect or ill Tieatment, often ter- 


minate-in other Diſeaſes}"'a Dropfy, 


Jatndice, Qc. when 1e klei and 
Motion of the Blood become tod 
to form a febrile Paroxyſm. 
m the Increaſe of Weight, we 


may infer the Uſefulneſs'of Evacua- 


11 in the Beginning of intermit· 
Fevers. And ve may know 
what Kind of Evacuhtiatis'are pro- 


per, by the Account which has been 


given of Evacuations. After p 


per Evacuations are made, an the | 


Patient has 8 die 
of Paroxyſme, a 
to the Fever b de ne . Back ; 
a ſmall' dry of which will: ne- 
rally be eier tbr this Purpoſe, if 
it be taken iu large Doſes, and the 
Doſes be repeated at ſhort Intervals: 


An 
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% A mei ther 1. 
An Ounce, or at molt ilkge - 
. deb. vill ge- 


22 his icine {trengthiens 
the Fibres, and ingreaſes the Tens 
city of che Blood, by Prop. 3 fn and 
its Sehuſum . And we may allo it 
0 Bae e lefningehes 


| berg 0 
wenn made by Mr. Hales of 
have given an Arcouit — — 
Prop. 4 By theſe kffects it leſſens 
the. Frequency of the Pulſe, checks 
or intirely. ſtops ftyeriſſi Effer- 
LSE in the Blood, makes foul 
and turbid Urine in Diſenſes to be: 
come cleat and tranſparent,. and iz 
of great Efiicaty; after proper Fuat 
cuations, .in ſtopping. ger, 
Swears, and a Nraheter, - Hence the | 
Bark is very impropergcnay Hureful, 
in intermitting Fevors, till tho Mare 
tet which fouls the Blood i ſacat 
e and iliruun off by se. 


* 


| 


od Ohe 48 
| bom Hurting, chat Nature with 
P 


roper'Repimen'is able to concoct 
nd throw off the Remainder wir- 
ont dhe faifltance of 'a Fever. Ac 
cordingly; ſtopping intermitting Fe- 
vers by che Bart has always 
found moſt effectual and ſaſe, when 
ſome Paroxyſms have paſſed before 
it has been given. The ſtrengthen- 
ing Quality of the Bark may be in- 
creaſed: ons mixing it with Things of 
4 more rege g Nature than ie 
falf, ſuek roy ee —_ or Sal- 
armoniae and by-waſhing down 
the Mixture with ſome ſtrengeken· 
ing Liquor, ſuch as Claret, os, 
Spa-water, or a Cordial in which 
fan rit of Wine, or ſome com- 
pound Water of the Shops, makes a 
conſtderable hone ow 1 ery poſt- 
tion, em 
Al that benin to 5 be find con- 
cerning pevers is, to Thew, how to 
cen d Patient aſter che Fever 
is 
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will be no Occaſion for Medicines 3 


Food ought at firſt to be chiefly li- 
quid; for liquid Food, as it is more 
eaſily digeſted, and on that Account 
can taken in a greater Quan tity, 4 
will be fitter for a weakened Body, 
and ſooner repair the Waſte made 
by the Diſeaſe, than ſolid Food. It 
ought by Degrees to be more ſolid, 
in order to give Drineſs and Strength 
to the weakened Fibres, But if the 


Criſis bas been imperſect, the Pa- 


tient muſt be purged in order to car- 
ry off the Remains of the Diſeaſe; 
and afterwards, nouriſhed in the ſame 
manner as if the C775 had been per- 
fe&., If the Fever be carried off by 
Syeating with the teſtacequs Poy-, 


ders, in the Manner above mani 


3 


the Cryſis has b f perfect, chere 


for both Strength and Health may 
be reſtored by a proper Diet. The 
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F ieee has ben — in 
this and the laſt Section, we know; | 
how to ĩhcreaſe or leſſen the Strength 
of the Fibres, and Tenacity of the 
Fluids; ho to increaſe or leſſen the 

— Motion of the Fibres, and 
progreſſive Motion of the Fluids 
conſequent thereon; by what Eva- 
cuations the hole Body, or any par- 
ticular Part, ought to be 
when it happens to be over oad- 
ed; and what ard the propet Me- 
thods) of cotrecting Irtegularities 
in the Diſcharges, when it ſhall be 
judged ſafe to 90 id A Diſcharge 
fined by Nan, to take off a 
R rr Load 


- 


%% 4 Treatiſe of e 


8 wy 3 
dy from itritating a Hu- 
* — robeccheck'd by 
ſtrengthening Medicinies;/i or by 
turning the Courſe of the Fluids to 
other Parts of the Body; but be ſuf- 
tered to goon, and Nene red by 
large Dilution, or otherwiſe, if the 
Strength will allow, till the Ends of 
its Inſtitution are attained. Aſter 
which, it often ſto ops of itſelſ, when 
the Diſcharge h ys Wk of ino long 
Contiuuance; but it it thould not, 
it may be ſatclycheckid by 

ening the Fibres of the Part from 
turning the Courſe f the: e E 
ttom that to other Parts ot the B 
at the ſame Time. The Strength 
of the Body in Diſcales is mea- 
fared: by the Force of the Heart, Bf 
which — Kay jadged of by 
the Motion ef the Blood 5 and we 
know this Motion _ the Magnirade | 


21.4 4 : and 
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and Frequency of the Ptilſe, We 
may judge of the Sharpneſs of ir- 
ritating and hurtful Humours by the 
Pain which atter 
The remote Cayſes of chronical 
Diſeaſes are, long Errors in the 
Nonnaturals, acute Diſeaſes ill 
cured, a preternatural Weakneſs or 


ill Conformation of ſome particu- 


lar Part, and a Taint in the Fluids 
and Solids either hereditary or ac- 


quired. Now, from a Knowledge of 
all theſe Particulars, the proper Me- 
thods of conducting chronical Diſ- 


eaſes, as far as they are to be relieved 


by Art, may be ſo eaſily deduced, 


that it may ſeem unneceſſary to 
deſcend to a particular Treatment 
of them, 5 . ine 
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Dr. CHEY NE,&<. 


NOWINC you to be a 
Perſon of Candour and 
udgment, and through- 
y acquainted with Phi- 

olophical Subjects, I take the Li- 
berty to ſend you this Paper, which 
A 2 contains 


19 
contains an Account of the Motion 
of Water through Orifices and pi 
and a Vindication of my Treatiſe 
the Animal Oeconomy from 580 
Objections e againſt i it by Dr. 
Morgan, in his late Book, intitled, 

The mechanical Practice of Phyſick. 


 ProPQSITION ** 


5 CD B be 4 cylindrical Ve Feſſe 
filled with Water, A B us upper 
05 ce, CD its Bartom parallel to the 
Horizon, E F a circular Hole in the 
middle of the Bottom, G H the Axis 
.. L of the Cylinder 
r perpendicular 
| fo the Hort- 
* 20n, GI the 

Fs | Axes produ- 
ced till LH ber 
It | comesequalto 
1 1 be pace rhro 
which a hea- 


50 
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E51 
vy Body muſt deſcend in vacuo fo ac- | 
quire a Velocity equal to the Veloct 
ty. of the Water in the Surface A B; 
if A be put for the Area of the Surface 
of the Water A B, a for the Area of 
the Hole EF, H for G H the perpen- 
dicular Height of the Water in the 
Veſſel above the Hole, V for the Ve- 
locity of the Water flowing through 
the Hole, and v for the Velocity of the 
Water in the Surface A B; and laft- 
y, of the Veſſel be ſuppoſed to be 

pt conflantly full, by bemg ſupplyd 
at the Top as faſt as the Water runs 
out through the Hole, and the Water 
deſcend from the Top of the Veſſel to 
the Hole freely and without Reſ+- 
flance; I ſay that V will be equal 
to the Vehcity acquired in falling 
in vacuo through the Space — 5 

AH .: 16-H. 


V* ya 
Oman M3 or 1G. 


For 


For IH being the Space through 
which. a beavy Body malt fall e, 
to the Velocity of the Water in the 
' Surface AB, and the Water being 
ſuppoſed to, deſcend from the Sur- 
face to the Hale freely and without 
Reſiſtance, IG will be equal to the 
Space through which a heavy Body 
mult fall in vacuo to acquire the Ve- 
locity of the Water in the Hole EF; 
But the Velocities acquired by a 
Body falling in vacuo — the 
Spaces 1G and IH are in the ſubdu- 
plicate Ratio of thoſe Spaces, on 
Suppoſition that the Gravity of the 
Body is the ſame in Tas in G, as it 
will be without any ſenſible Error if 
the Point I be but at a ſmall Di- 
ſtance from the Surface of the Earth; 
and the ſame Velocities V and v, are 
alſo as the Areas A and a, becauſe 
equal Quantities of Water paſs 
through the Surface A B and Hole 

| EF 


71 


EF in the fume Tins and there 


fore V. v: IG. „IH; and 
by As 5 Tad — of Pro- 
8 16 | 


8 I= 1 Ten” 


A and, by multiplying by HI, 

WM: 2. IRH 18H 
Viao 7  IGCTH ecke 
16: : Andtherefore V will bee | 
the Velocity acquired by falling > 


vacuothrough: the Space 7 , or 


A'H r 1GxH, | 
wap Trey or 10. Which 
vas to be proved. 95 


Cor. 1. H, the 8 
Height 64 the che Water i in the Veſlel, 


V A 
is=IG X "I. —— —=]Gx T—F« 


Cor. 2. V, the Velocity with 
which the Water flows chrough the 
Hole, 


9 ah 
P 
* 
8 _ 
. 
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7 > 
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3 Ya £1 
5 Hole, is a8 N. r, or a8 7 
IGxH. 


e, 
Cor. 3. If a be equal to A, V 
will be nothing. For when a is 
equal to A, v will be equal to V 
by this Propo/ztion : But a a=A, 
and v=V, H will be nothing by 
Cor. 1. And conſequently V will 

be nothing by Cor. 23. 2 


The Truth of this Corollary will 
appear likewiſe, by conſidering that 
when a is equal to A, IH vill be equal 
to I G, and the Point H will co- 
incide with the Point G: But 
when the Point H coincides with 
the Point G, the perpendicular 
Height of the Water in the Veſſel 
will be deſtroy'd, and when the 
perpendicular Height of the Water 
in the Veſſel is deſtroy d, there can 


be 


by Þ 


be no Velocity And therefore when 


a=A, V will be nothing. 
- Farther, to ſuppoſe a to be equal 
to A; and conſequently v to be equal 
to V, will from the Nature of Gra- 
vity make V nothing. For Gravi- 
ty accelerates the Motion of the 
Water from the Surface to the Hole, 
and makes the Velocity through the 
Hole greater than at the Surface, 
while Here is the leaſt perpendicular 
Diſtance between them; and there- 
fore to make the two Velocities equal, 
will be to deſtroy the perpendicular 
Height of the Water in 1 Veſſel: 
But when the perpendicular Height 
of the Water is deſtroy'd, there can 
be no Velocity: And thetefore to 
ſuppoſe v to be equal to V, will be 
to make V nothing. ke Fn 
From all this it appears, that the 


Velocities v and V can never be- 


come equal, but in the Inſtant of 


their Evaneſcence on an infinite Di- 
0 minution 
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Diminution of the perpendicular 
Height of the Water in the Veſſel, 
and a conſequent Coincidence of 
the Points I and H with the Point G. 


Cor. 4. If A be greater than A, 


H will be negative, and V will be 


affirmative. For when a is greater 
than A, A. a' will be negative, and 
conſequently H will be negative by 
Cor. 1. And, when A. —a' and H are 
both negative, V, the Velocity with 
which the Water flows through I 
the Hole, will be affirmative by 
” 7, Ys 

A negative perpendicular Height 


of the Water in the Veſſel, and an 
affirmative Velocity neceflarily re- 


quire an Inverſion of the Veſſel, or 
turning of its Bottom upwards, by 
which Inverſion the Hole will be- 
come the upper Orifice and the up- 


per Orifice become the Hole, a will 


become 


_ 


* 
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[ rx ] 3 
become A, and A will become a, 1 
will become V, and V become v, 
and the Velocity will be affirma- 
tive, that is, the Water will move 
downwards, as it ought to do 
from the Nature of Gravity. That 
an Inverſion of the Veſſel is ne- 
ceſſary, will appear farther by the 
following Argument. When a is 
greater than A, the Veſſel will be 
conical with its wider End down- 
wards: But, from the Nature of Gra- 
vity, Water poured in at the To 
or narrower End of ſuch a Vellel, 
will deſcend in a cylindrical Co- 
lumn, which cannot fill the Baſe, as 
this Propoſition requires: And there- 
fore there muſt be an Inverſion of 
the Veſſel, and ſuch a Change of 
Symbols as I have mentioned. 
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Cor. 5. If the Hole be exceeding 
ſmall in compariſon of the upper 
Orifice, the Velocity with which 
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the Water flows through the Hole, 
will, without any ſenſible Error, be 
equal to the Velocity which a hea- 
vy Body will acquire in falling in 
wvacuo through a Space equal to the 
perpendicular Height of the Water 
in the Veſſel, that is, V will, without 
any ſenſible Error, be equal to the 
Velocity acquired in falling in vacuo 
through a Space equal to H. For 
when a is exceeding ſmall in com- 
| pariſon of A, A'——a' will be very 

nearly equal to A*, and X 25 will 
be very nearly equal to H: But, by 
this Propoſition, V is equal to the Ve- 
locity acquired in falling in vacuo 
through a Space equal to =: 
And therefore V will be very nearl 
equal to the Velocity acquired in 
falling in vacuo through a Space 
equal to HH. 5 


„ 


* 


[13], 


i Cor. 6. The Force which can ge- 
nerate the whole Motion oftheWarer 
flowing out thro the Hole, is equal 
to the Weight of a Cylinder of Wa- 
ter whoſe Baſe is the Hole, and 
whoſe Altitude is twice the Space 
through which a heavy Body muſt 
fall in vacuo to acquire the Velocit) 
wich which the Water flows throug 
the Hole; that is, the Force is equal 
to the Weight of the * of 
Water ax2 I G. For the Time, 
in which the Water flowing out 
through the Hole becomes equal to 
the Cylinder of Water ax 2 IG, is 

equal to the Time in which that 
Cylinder of Water in falling in da- 
uo by the conſtant Action of its 
own Weight will acquire a Velocity 
equal to that with which the Water 
flows out, that is, a Velocity equal 
to V; and from an Equality of the 
Times of the Motions, of the Quan- 
- <p | tities 


[ 14 ] 
tities of Matter moved, and of the 
Velocities, the Motions of the ef- 
fluent Water and of the deſcending 
Cylinder will be equal: But when 
two Motions arc equal, the Fotces 
generating thoſe Motions are 
Andc — the Force w 


ch 
can generate the whole Motion of 


the Water flowing out 2 11 the 
Hole, is equal to the Weight of a a 
Cylinder —— Water ere 

we! is a 21 6. | 


Senor. | 


Since 15 this Propoſition; the ve 
locity with which the Water flows 
the Hole, is/equal to the 
Velocity which a Body will acquire 
by falling in vacuo through a Space 
equal to * — on Suppoſition that 
the Water deſcends down the Veſſel 
freely and without Reſiſtance; we 
9 9 8 may, 


AV... 
may, by knowing the Velocity ac- 
ired by a heavy Body in falling 
ough ſuch a 2 find the Ve- 
locity with which the Water flows 
out through the Hole. For, ac- 


cording to Sir 7/aac Newton, a Body 
falling — of 


the Earth will deſcribe 193 Inches 
or 165 Feet in one Second Minute 


of Time, and will have acquired a 


Velocity in the Time of the Fall, 
which being continued uniform 
would make it deſcribe twice that 
Space, that is 3865 Inches or 322 
Feet in one Second : But uniform 
Velocities are as the Spaces deſcri- 
bed by them in one Second, and the 
Velocities acquired in falling in 
vacuo through the Spaces 165 and 
= are in the ſubduplicate Ratio 


of thoſe Spaces: And therefore 3 25 


165 :: V. Vs whence V = 


8.02773 
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| 7 A Inches. This is the Velo- 

| city with which the Water flows 
through the Hole, ſetting aſide the 
Reſiſtance of the Air, and ſuppoſing 

the Water to deſcend down the 
Veſſel freely and without Reſi- 
ſtance. 

The true Velocity with which 
the Water flows out through the 
Hole, will be had by applying the 
Quantity of Water fr: $4 ged by 
Experiment, to the Area of 755 Hole 
and Time of the Diſcharge taken 
. that is, putting Q for the 

ntity of the Diſcharge in cubick 
Inches, D for the Diameter of the 


| Hole in Inches or Parts of an Inch, 
| 50 T for the Time of the Diſcharge 


ks... Oey 


[Now if mY Water deſcend Golly 
and without Reſiſtance, this * 
ure 


093 7 
75. rene eee 
W for the Weight of this Bulk of 
Water in Ounces Troy, W 


39. „4% TV gre But it has 


Bulk * 9 htof Water Ae 


ed, always fall conſiderably ſhort of 


what they ought to be by theſe 
Rules; Sir Iſaac Newton four them 
to be leſs in the Proportion of 441 
to 625, or of 1 toy2 nearly: And 


therefore Q and W muſt both be 


leſſened in this Proportion, and 


then we ſhall have Q 67. 97239 


. and A 3544 D'T 


A*'H | 
A=. 5 


. 


W. 

T bet 16 Water flows. Wkbgh 
_ the Hole in a given Time than 
would flow through it if, the Water 
deſcended down the Veſſel without 
any Reſiſtance, muſt be owing 
ther to the Waters not filing 22 
Hole when it paſles, throagh it, or 
do its paſſing through i with a leſs 

Velocity than that which is required 
in Ailing # in "ade through à Space 


equal to 5— : But by carefully 
Kein he — Water as it flows out, 
1 find that it fills the Hole if the 
Plate in which the Hole is made be 
very thin, and if the Plate be thick 
the Hole be a ſhort-Pipe, that 

it fills the 1 inner Orifice of the Pipe 
which is cor us to the Water 
ip the Veſſel; ongh i it does not fill 
| the outer Orifice on account of the 
Contraction of the Vein, which 
Contraction extends from the inner 
Orifice of the Pipe, which is to be 
con- 


129 


engere as the Hole, to about » 


the Diſtance of its Diameter : And 
therefore the Water pales through 
the Hole with a l Velocity than 
that which. is acquired in falling in 


2 through. a Space equ 


Aa" 


with a leſs Velocity, from its not 


deſcending freely and without Reſi- 


ſtance, and it does not deſcend free 
ly and without Reſiſtance from its 


moving laterally. as well as down- 


wards throughout its Paſſage from 
the upper Gißce to the Hole. The 
lateral Motion of the Water, or the 
flowing together of its Parts from 
all Sides of the Veſſel throu on 
its whole Deſcent, gives a Reſiſt 
ro its Motion downwards, _— 
Reſiſtance leſſens the perpendicular 
Velocity, and makes the Quantity 
of Water diſcharged in a given 
N 1 than it would be if there 


C2 Was 


It paſſes through the — 


'1 WF - 
was 1 no'fack: lateral Motion, 5 but the 
Water deſcended only | ndicy- 
larh from AB to EF. * 

The Velocity ee with 
which the Water abs through the 
Hole, is equal to the V elocity Which 
a heavy Body would acquire in fal- 
ling in vacuo through a Space equal 
to one half of the Space 55—; SAL For 


. For 
the Velocity with which? the Water 


flows through the Hole, is to the 
Velocity acquired in falling i in Vacuo 


through 1 the Space T= — 7 
42, from Sir //aac . Expe- 
riments : But from the Law of the 
Deſcent of heavy Bodies in vacuo, 


the Velocity — in fallin 


through one half of the Space = = < 


js to the Velocity acquired in falling 


* 


through 1 the whole Space = At = 25 


1 to 2: And therefore the Velo- 
| City 3 


5 * rig K 
, / I 
l _ 
* } : 


f 2x 3 
city with which the Water flowsthref 


the Hole is equal to the Velocity ac- 
quired by falling in vacuo e 
one half of the Space I i. 4 2H 
The trye Quantity of Water dif- 
8 wi will likewiſe be had by ſup⸗ 
wy the 


Fong, the Velocity with 
flows through the Hole to be 
equal to that which a 1 * Body 


will acquir 


e in — vacus 


through the Space A i _ ooh the 
Hole to be contracted and its Area 
leflened in the Proportion of 441 
to 623 or 1 to 2. For, ſince the 
Quantity of Water diſcharged i is as 
the Velocity with which the Water 
flows through the Hole, the Area 
of the Hole, and Time of the Mo- - 
tion taken together, it is evident 
that the ſame Quantity of Water 
will be diſcharged ina given Time, 
whether the n . in 
* 


1221 
falling in vgcuo through the Space 
_ =, or a the Area of the Hole, 


be teflened i in the Proportion of 1 
to 72. Sir {/aac Newton found the 
Area of a tranſverſe Section of the 
Vein at the Diſtance of about a Dia- 
meter from the Hole, to be leſs than 
| 4 Area of the 1 the ſaid 
oportion. And in the Determi- 
nation of this Motion he ſuppoſes 
the Hole to be contracted in that 
Proportion, and the Velocity, with 
which the Water flows through it, to 
be equal to the Velocity in the con- 
tracted 7 * of the TI 1 is, 
| to the Velocity which a 
— will acquire al falling in aua 
through. GI, or AE, „ 
ln order; to know, whether *, | 
Velocities of Water flowing through 
circular Holes of different Diane- 
ber at the lame perpendicular Di- 
ſtance 


1231 
ſtance from the Surface of th 


ter, be all equal, and what R 
the 


—— 


ERS 


Water flowing through a 


Pipe of an equal Diameter and at an 


ual perpendicular Diſtanice from 
the Sides of the Water, I got Mr, 
Holes, a $kilful and accurate Ma- 
thematical Inſtrument - maker in 
this City, to make a v 
pos for aſcertaining theſe 
Thing 


two following Tables. 

be firſt Table contains, in che 
er Column tlie on — the Dif- 
charge in * the ſecond 
the perpendicular Heights of the 
Water above the Hole in Lonum 
Feet, in the third the Diameters 'of 
the Holes in Parts of an Inch, in 
the fourth the Weighes of Water 
diſcharged in Ounces Troy, and — 


very exact 


And from 
the Experiments I compoſed. the 


W41';. 
Wikis 7 


thc fh che F 8 * 
the Weights of Water diſcharged 
apply d to the Squares of ge 
meters of the Holes. 

By this Table, the Yolocities of 

Water flowing through Holes of 
duifferent 3 and at the ſame 
perpendicular Diſtance from the 
Surtace of the Water, are all nearly 
equal; only the Velocity is ever 


ſome- 


- | 


The Far T Dice of 

three Parts; and each Part of three 
Colamns.” The firſt Column of 
e nen ths Dignietcr of 


the Pipe in ae an n de 
cond the Lengths of the Pi he 
ginning from O, that is from an 
Flole, and the third-the Velocities 
. by the Weights of Water 

in five Seconds of Time. 
The Hoke and Pipes were all at the 
* Diſtance 


1341 


Diſtince of 4 Feet from the Surface 
of the Water, and the Pipes ay all 
parallel to the Horizon: | 
By this Table, the Velocity in- 
creaſes from the ole till — 
of the Pipe becomes equal to about 
twice its Diameter, that is, equal to 
about 2 D, and is greater there than 
at any othet Length of the Pipe. 
The greateſt Velocities in theſe 
Pipes in Proportion to the Veloci- 
ties through their reſpective Holes, 
which Holes may be conſidered as 
Pipes of infinitely ſmall Lengtlis, 
ene 1130 1215 and 
1258, in Proportion to 1000: 
N Look we learn, that the greateſt 
Velocity in 4 Pipe in Proportion to 
the Velocity through an Hole of an 
eee and at an equal per- 
de Wars > ſomething 
of the Water, is 
greater in e a na- 
* 4. 


e 
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From the Length 2 D, the Ve- | 


. leſſens continually on increa- 


ſing this Len Log of To Pipe, and 


becomes to the Velocity thro? 
the Hole, " Shes the Ye of the 
Pipe becomes equal to 25. 7 1478 
Dy/D. For the wa through 


the Pipes were nearly equal to 
Velocities through en reſpective 


Holes, when the Lengths of the 


Pipes were 10 D, 16 D, and 23 D, 
that is, 2, 6.4, and 18 A Inches: But 


2, 6.4, and 18.4, are nearly in the 


ſeſquiplicate Ratios of the Diame- 
ters =, 2, and 2: And therefore 
18. . DyD; whence L 
=2 5. 71478DyD nearly. 

From five times that Length of a 
e forward at which the Velocity 
W to the Velocity through an 

of an equal Diameter, that is, 
from the Length 128.5739 0 %/D 
forward, the Velocity will be mea» 


ſured nearly by the inverſe ſubdupli. 


tios of the 


[28] 


kate Ratio of the Length of the 


Pipe; V vill be nearly as 51. For, 


by the firſt Experiment, Anim, Oęcon. 


p. 29, 15 Velocities in two Pipes, 


| whoſe Lengths were 2 Feet and 8 


Feet, and whoſe common Diameter 
as 5; Parts of an Inch, were near- 
ly in the reciprocal ſubduplicate Ra- 
S of the i 
But 128.5739 D is nearly equal 
to 2 Feet, the Length of the ſhort- 
er Pipe And therefore from the 


Length 128. 5 739 D % forward, 
the Velocity will 


be meaſured near- 


ly by thereciprocal ſubduplicate Ra- 
115 of the Length of the Pipe; V. 


will be nearly 25 5: Hence it 
follows, that from the Length 


128.5739 DD forward, che Rect- 


angle under the Velopity and ſquare 
Root of the Len gth of the Pipe will 
pe giveny that a, .. will be 


given, 


* * 
1 
* — * 
724525 * 


Sx 


1 


giren, or be the fame ty Pipes of 
engths greater than 128.5739 
DVD. It was nearly ſo in Pipes of 
half an Inch in Diameter, and of 
different Lengths from a Pipe of 
4 Feet in Length to one of 190, 
when the perpendicular Height of 
the Water in the Veſſel was 3 Feet. 
From the Nature of the Motion of 
Water through Pipes, I think there 
muſt be a certain Length of a Pipe 
of a giren Diameter beyond which 
7, does not meaſure the Velocity; 
but what that Length is I cannot 
The Reaſon hy this Meaſure of 
the Velocity does not begin to ob- 
tain till the Pipe be of a certain 
Length, may be this. The lateral 
Motion of the Water deſcending in 
the Veſſel, which Motion has been 
ſhewn to affect and diſturb the Mo- 
tion of Water flowing through a 
T a 


( 30 ] 
Hole, may likewiſe affect and diſturb 
its Motion through a Pipe, and hin- 
der x from being an accurate Mea- 
fare of the Velocity till the Pipe 
comes to be of ſuch a Length, that 
the Reſiſtance ariſing from the 
Weight of Water in the Pipe and 
from the internal Surface of the 
Pipe can in a good meaſure correct 
this Diſturbance; that is, till it comes 
to be of the Length 128.5739 
Dy/D. And if this be the Reaſon 8 
why this Meaſure of the Velocity 
does not abtain with any Accuracy, 
till the Pipe comes to be of the 
Length 128.5739 DVD; then the 
Velocity with reſpect to 1. in Pipes 
exceeding this Length, vill be al- 
ways 8 in a longer 
Pipe than in a ſhorter one (becauſe 
the Correction of the Diſturbance 
is greater in the former than in the 


1371 
latter) as I have mee foundirro 5 
be N | 


This may ſuffice craic 5 
Motions of Water through Orifices 
and FA 1 ſhall now proceed to 
Dr. Morgams REMARKS, and 
ſhall ſhew that they have all 'been 
occaſioned by his not having duly 
attended to what Sir //aac.and I de- 
livered concerning theſe Motions. |, 

In p. 68. 1. 4, J. the Doctor ſays 
that F will ever 2 D*H, whereas 
had he attended to Prop. 36. bh. 2. 
Neuron. he would have ſeen that F 
will never be as DH, but when the 
Area of the Hole is infinitely little 
in compatiſon of the Area of the 

Surface of the Water in the Veſſel, 

and the Pipe lies parallel to the Ho- 
rizon, For I have ſhewn from that 
Prepſition, that the Force which 
can generate the Motion of Water 


flowing through a Hole, is equal my = 
he 


1 1 


che weight of a C 1 water | 
whoſe Magnitude is axI'G, or a 


12 But this Force is evidently 


equal to the Force, which generates 
the Motion of Water flowing thro' 
aPipe lying parallel to the Horizon, 
of an equal Diameter with the Hole, 
and iniſerted into the inſide of the 
Veſſel at an equal perpendicular 
Diſtance from the Surface of the 
Wal. | 
I. The Doctor ſuppoſes D and 
H to be given, and conſequently 
the moving Force, which is as 
D*H, to be given; 1 which Caſe 


V will be meaſured by. 7 TS andthen 


affirms, that if L be» infinnely ſmall, 
V muſt be infinitely (great, and iſ L 
be infinitely great, V will be infinite 
ly ſmall. Here I muſt acquaint this 
Author, that it by no means as follows 
from L being in OY * 
2186175 US Va 


(Wi 
V muſt be infinitely great, any more 
than'it follows from a Body's being 
ing diviſible in infinitum, that the 
Magnitude of that Body muſt be in- 
finite. A finite Body will he infi- 
nitely great with reſpect to any of 
its Particles, when it is divided or ſup- 
poſed to be divided in infintum; 
and a finite Velocity of Water flow- 
ing through a Hole, which may be 
ca as an infinitely ſhort 
. — will be iofinitely great with 
reſpect to the Velocity of Water 
flowing through a Pipe infinitely 
long: And yet it is evident that nei- 
ther the Body nor the Velocity 
through the Hole is infinite. Small 
and great, infinitely ſmall and infi- 
nitely great, are Terms including a 
Compariſon of Things with one 
another; thus a Thing is called 
ſmall in compariſon of a Thing of 
the ſame Kind which is great, and 
infinitely ſmall in compariſon of a 
E Thing 


r 5 
Thing which is infinitely great; 4 

Hole is a Pipe of hoe yer {mall 
Length, in compariſon of a Pipe 
infinitely long. And therefore, 
fince V is as 5, the Velocity of 
Water flowing thro an Hole will 
be infinitely greater than the Velo- 
city of Water flowing thro' an 
infinitely long Pipe, tho' in reality 
the Velocity thro' the Hole be 
finite, and no greater than the Ve- 


thro Ja 3 | wy 
- 2. The Doctor, p. 69, ſuppoſes D 
to be given, and H 10 be propor- 
tional to L; in which Caſe the Ve- 
locitiy thre the Pipe will be given. 
However ſtrange and abſurd this 
may appear to this Gentleman, I 
can aſſure him I have found it to be 
true by Experiments. Two Pipes 
of the ſame Diameter, whoſe 
e 36 LCL.d.engths 
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Lengths were 8 Feet and 2 Feet, 
placed at the Diſtances of 4 Feet 
and 1 Foot from the Surface of the 
Water, diſcharged 97 and 83 Troy 
Ounces of Water in half a Minute. 
The Quantity diſcharged by the 
ſhorter Pipe was ſomething leſs than 
the Quantity diſcharged by the 
longer, which Was Owin 10 the 
Diſturbance ariſing from the lateral 
Motion of the Water deſcending 
in the Veſſel, vhich is ever greater 
in a ſhorter Pipe than in a longer, 
and at a leſs Diſtance from the Sur- 
face of the Water than at a greater. 
z. In his third Conſequence, 
70, drawn from V being as . 
this Author ſuppoſes L zo be given, 
and D 10 be as 5; in which Caſe 
the Velocity will be given. He thinks 
this very abſurd, as I gather from 
his fifth Conſequence, in which he 
LY c 


> * 2 * 
ny” . 
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ſays exprelly, that D and L haus no- 
thing to do in the Matter, and cannot 
alter the Velocities at all. But in 
this he is greatly miſtaken ; for both 
the Diameter and Length of a Pipe 
affect the Motion of Water moving 

thro it, and are neceſſarily to be 
taken into the Meaſure of the Velo- 

city, as fully appears from the firſt 

and ſecond Experiments in the Proof 

of Prop. 1. Anim. Oecon. And ſhall 

now / ſhew / by an Experiment, that 

the Velocity of Water flowing thro 

a Pipe of a given Length is nearly 
4 when the Diameter of the 

Pipe is inverſly as its perpendi- 

cular Diſtance from the . of 
the Water; that is, V will be 


29 


„ 
20 Ounces of Water in half a Mi- 


nute. The Velocities from theſe 


Diſcharges were as the Numbers 17 
and 20. The firſt Velocity was 
ſomething leſs than the ſecond; be- 
cauſe the firſt Pipe was wider and 


nearer to the Surface of the Water 


than the ſecond, and conſequently 
the Diſturbance given to the Mo- 
tion thro the firſt, was greater than 


the Diſturbance given to the Mo- 


tion ro" the ſecond. _ ; . 

In his fourth Conſequence, p. 
11. ſuppoſes H and L to be giuen; 
in which Caſe the Velocity will be as 


D. However abſurd this Conſe- 


quence may —_ to the Doctor, 
TI have proved i 

Experiment in the Proof of Prop. 
1. Anim. Oecon. to which Irefer him. 


5. In his fifch and laſt Conſe- 


quence, p. 70, he ſuppoſes D and 


L to be given; in which Caſe V will 


be as YH. This he alloys to be 
true 


3. 


it true by the ſecond - 


Ms 
true, and ſays # is the true Law of 
 accekratmg Gravity and Preſſure as 
 determmed by Newton. But in this 
he is miſtaken. For V is not as 
H according to Newton, but as 
„ by Cor. 2. of the forego- 
ing Propoſition. 

The Doctor proceeds to ſhew the 
Abſurdity of what I aſſerted in my 
Animal Oeconomy from Sir Iſaac 
Newton, and have demonſtrated in 
the foregoing Propoſition, namely, 
that the Velocity of Water flow- 
ing thro' a Hole is equal to the Ve- 
locity acquired by a heavy Body in 
falling in vacuo through the Space 
3 Sg 
ay? | 
1. If thisbe the Space, p. 71, 72 
through which a heavy. m 

in vacuo 0 acquire a' Velocity 
equal to the Velicuy with which i 
the Water flows throngh the Hole, 
then V will be as At. Mu upon 
5 this 


8 7 CP l 
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S5 
this Suppoſition, let the differential 
Quantity A. A be mfinnely ſmall, 
or ler a be only not equal to A, and 
| then the Expreſſion A r will be in. 

finitely great; and conſequently the 
Space 8 as well as the Velo- 
city acquired, will be infinite, where 
the perpendicular Preſſure or Height 
of the Fluid is only finite and given; 
or which ir the ſame thing, the Spaces 
deſtribed and the Velocities acquired, 
will be finite and mfinite at the ſame 
Time and from the ſame Cauſes. Here 


again the Doctor is greatly miſtaken, 


For by the third Corollary of the pre- 
ceding Propoſition, (which Propoſi- 
tion is a plain and obvious Conſe- 
quence of Prop. 36. lib. 2. Newton.) 
when ais to A, the Space de- 
ſeribed and Velocity are ſo far from 
being infinite, that both will be 
nothing. His Miſtake here aroſe 
from his not knowing that when a 

— is 
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is equalto A, Hillbe nothing, by 


Cor. 1. 

2. The' r goes on to-ſhew 
the Abſurdity of my Aſſertion in the 
following Words, 4 72. Letthe dif- 
ferential A*—v be infinitely ſmall but 
negative, and then the 3 on 


H 
K. — will be negative, - but infinite 


fall; the Conſequence of which muſt 
be, that the Fluid in this Caſe cannot 
deſcend and flow thro the Orifice a at 
all; but on the contrary muſt aſcend 
| per by, and flow upwards 
with an inſinite Velocity, in 4 Di- 
ke! . quite contrary to that of Gra- 
vity. Here likewiſe the Doctor is mi- 
ſtaken. For when a is greater than 
A, H will be negative, and V affir- 
mative, by Cor. 4. And when I is 
negative - Veſlel mult be inyert- 
cd, or turned with its Bottom u . 

wards, which being done chis O 


Frm will vaniſh, by Cor. 4. 
Havio g 


1441 
Having ſhewn the Wenkneſe of 
the Doctor's Remarks: on my fifſt 
Propoſition; I ſhall beg leave, „ Gere 
Tranſiver' . on my 24tli 
Prop/ition;. to give a — nſlzaa | 
tion of the Law of tlix Blood's Mo- 
tiotij exhibited in Prop. 12; \indes 
pendentof myfirſt Section concern 
ing the Motion of Fluids thro” cy- 
lindricalPipes; becauſe this Author 
ſestus to think tliat all the mathe · 


matieal Part of my BOOK e ges 


the ure of that Sectibn,” 5 


Prorostrier 11. 10 


tur beak Hall — 
. ee 4. 
Hike eg Pell ro rhe Horizon, if their 
Hearts be ee from the [nfluences of 
all-diftarbing' Cauſes, and the _— 
cities 9 7 The #0 correſponaing Ven- 
= "Prices 


[4] 

zricles be proportional ro the Capacities 
of the tuo hole Syſtems of Blood. 
veſſels. or of any tuo correſh! 
Blood-veſſels, and if ibe Mumbert of 
their Pulſes in a given Time be in- 
verſly as the Times tuo Syſtoles of 
their Hearts; the Velbcities of their 
Blood in ru correſponding ' Blood- 
veſſels will be mthe Mar Na- 
tio of the Diameters of ibe Veſſek, 


2 nh age g V, v for the Velaci- 
d for the arr rag 1 70 
the Veſeb, V. v : D. d. 


For the Velocities in any two. 
Blood-veſſcls, and conſequently in 
two correſponding Blood-veſlels, of 
the two Bodies, are as the Quanti- 
ties of Blood: which flow into thoſe 
Veſſels in two Syſtoles of their 
Hearts, -apply'd to ou Squares 'of 


the Diameters of the Veſſels and the ; 


Times of the two Syſtoles taken'to-- BW. 
geͤlfr; ; and the Quantities wr 1s | 
| whic | 


4 
68+ + * 
” — * 


Day 
which flow-into: the Veſſels in two 
 Syſtoles; are as the Capacities of the 
correſponding Ventricles of the 
Hearts, becauſe the Hearts are ſup- 
poſed to be free from the Influences 
of all diſturbing Cauſes, and the 
Bodies to be ſituated alike with re- 
2 to the Horizon; and there- 
re, putting L, I for the Lengths of 
two correſponding Blood-refſcls, or 
for the Lengths of the two Bodies, 
towhich the Lengths of correſpond- 
ing Blood-veflels are ever propor- 
tional in perfectly well-proportion'd 
Bodies, and T, t for the Times of 
two Syſtoles, we ſhall have V. v:: 


D'L dl. . L. I. But by Suppoſi- 


e 
tion P. p: · ⁊ And therefore 
V. v:: LP. Ip. 2251 


By obſer vin 2 the Pulſes of health- 
ful Bodies of different Lengths in 
the Morning when they were ſit- 


„ 
ting, I have found that the mean 
Numbers of Pulſes in a Minute of 


Bodies of any two different Lengths, 
each Mean being taken from the 


Pulſes of a Number of Bodies of 
each n. are very nearly as 


* ; and 1. But the mean Numbers 


of Pulſes jn a Minute of Bodies of 
thoſe two Lengths, are the true 
Pulſes of two healthful and perfectly 
nenen ae 4 . 


fore p. p:; 78 15. | 

And by comparing the Diame: 
ters of the Aorta of Bodies of diffe- 
rent Lengths with the Lengths of 
the Bodies, as far as I can judge 
from the few Experiments J made, 
the Diameters are nearly in the ſub⸗ 
duplicate Ratios of the Lengrhs : 
But the mean Diameters of the Aox- 


taof Bogiesofrwodifferent Lengihs, 
cach Mean being taken from the 


Dia- 


— of each Length, are 


Vr L lp; if inſtead of P an 


3 9 V 
* 
j I 


(4 ] 1 
of this Veſſel of ab 


the true Diameters of the Aorta of 


twohealthful and perfectly well pro- 
portion d Bodies of a 


„D. „d:: L. 1. 


And therelore in the A 


P, de debe the Quantities 


1 and 57 16 proportional to them, we 


ſhall bare V. v:: LV. If; and ſince 


Le. 1*.:: „D. 1d, we ſhall have 
V. v: D. Yd. Which was tobe 


on 
ofition may be exprels' a 
12 ſuppoſing * Þ: 


Lö. F. and D. 4 | of For 


then V. G :D. 


4 Hence, if beraſrer it ſhll | 
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Y 1-67 5 
beifound; by a l 
that the Meaſures — — 
Diameters of correſponding Blood- 
veſſels are different from thoſe aſ- 
ſigned in this Propoſition, the Pro- 
3 
y well- proportion 

Bodies of different. Lege, . may 
be known... a | 

For 3 if it thall be Gong 
chat m inſtead of being equal to = is 
equal to 2 and that m is as I have 
made it; then V. v:: L. I:: D. d. 
And if it ſhall be found, that m is 


| and n 5, Ty then V. v: TY = ruth H: 
D. d. The Proportions of. the 
| Falls and Diameters of correſpond- 
ng Blood-yeſſels delivered from ER. 
—— if $00 Pr ropoſition, are, as 
po Lean judge, intirely agreeable 
to the Phænomena, and therefore 1 
ſhall retain them till a larger Expe- 


rience ſhall ſhew that they a are "te 
e 
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ſerved Like: —— by te vo 
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ſame Power; or by tlie 
of the very — Parts, wh 


" 
preſerves Fire and Flame in ſulphu- 
reous and unctuous Subſtances wlien 


once they 


rare kindled; and inbiray, WM 


ſulphureous and unctuous Subſtances | | 


when ance they are dg ty; 
conſequently. the. Life of Animabs, 
by its acid Particles. Had — = 
thor.) —— to the Expeti 
9 —— 
r ſeen that they were juſtly pro- 
ved. For, —— Air 
rendered effire by: urns 
Candles init till they e 
ed, and: ae or Candles 
are extinguiſhed im H lin renddred ef. 
they/ diss it cleanly follows, that 
Air (preſerves Fire and Flame, and: 
theLifs. of: Animals, by«the ſaime 
pa he — the 


ſame 


init til! 


(4) 


lame 


Y 
© ASE 4 , 


which is an Acid, in a certain Pro- 
can be preſerved without Air in 2 
Mixture of common Sulphur. and 
Nitre powdered when once. it is 
kindled, it follows that Air pre- 
ſerves. Fire and Flame in fulphure+ 
ous; and unctuous Subſtances. when 
once they are kindled, and the Life 
of Animals, by means of its acid 
Particles. There is no way of pro- 
ving this Inference to be Alle but 


ſaw Parts: And, ſince Fire and 
me can be produced without Air 
by mixing compound Spirit of Nitre, 
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by proving that there are no 


acid Particles in the Air. Zut the 


appears from the Nitre, which is 
found ſticking to the Sides of plaiſ- 
tered Walls, and to the Mortar be- 
tween the Bricks of Brick Walls, 


which are defended from the Rain 


which would diſſolve it, and from 


Air abounds with ſuch Particles, as 


* 


$4: 


1 


tHe Sun which whull rarefy it and 
cauſe it to be exhaled"ints che Kir. 
For Sir I/zac Neteron has pre 

rom Experiments, that Salto are 
compoſed of Acid and Earth united 
by Attraction: Whenee it follows, 
Nlar the Formation of Nitre on the 
Sides of plaiſtered Walls and on the 
Mortar of Brick Walls defended 
from Rain and Sun, muſt be owing 
to acid Parts of the Air uni- 
ting with the earthy aſcalious Parts 
of the Lime, by the ſtrong Attrac- 
tion which intercedes them : : And 
therefore the Air abounds vich 

acid Particles: 

| The third Particular provid by 
ents entirely agrees with Sir 


_ 


2 
lade Meins Reaſoning from the 
ſame Experiments, hieb! ſhall ſet 
down in his owt Words. „ Alſo 
* ſöme ſulphureous Steams, at all 
Times &hen the Earth is dry, 
#011 aſcending into thie Air, for 
cc ere 


* * 


En 
here with nitrous Acids, and 
kealometimes taking Fire, cauſe 
1 Lightning and I hunder and 


«« fiery, Meteors. For the Air a- 


40 bounds with acid Vapours fit ta 


promote Fermentations, as ap- 
« « pears by he ruſting of Iron = ao 
0 « Fire, y. blowing, and the: — 


“ing of che Heart by means of 


Re iration.“ Opt. P. 355.— 
| che Cauſe of Fermentation, 
« * is an Acid, by which the 
40 Heart and Blood of Animals are 
cc. kept 
ce Heat. "O86 „„ 1202 
But this Author ſays, p 75. 750 
well known, that ad Fluidt, Acids as 
well as others, eg ing ( 0, will er- 
tinguiſb Fire, 
thing in Nature but Oil that Fire can 
fred, upon; for when the volatile. and 


fixed Ol 4 any combuſitble Subſtance | 


is berufe and S the Fire 


can 


in. perpetual Nen and 


that chere.; ib no- 


\ % 


51 


can all mo bon ger upon what remains 
how much ſocver ma- he Aer 
pply'd with Ai Atids will 
obect and extin guiſb Five fooner than 
common Water, and any arid” Va- 
pour in the Air is more fu bcating und 
deſtrullive than j COMMON Warry 
' Vapour and Fume.-"1 grant that Fire 
andFlame cannot ſub iſt withotit oily 
and ſulphureous Particles, neither 
can they ſubſiſt without an Acid; for 
there was an Acid in all the Mixtures 
of the Experiments under the-third 
Head: So that by thoſe Experiments 
both an Acid 488 an Oil are neceſſa- 
ry to the Production and Preſervati- 

on of Fire and Flame. But to go on, 
he ſays, bar all Nuiat, Acids d well 

as others, except Oil, will extmgutſh 
Hire. Aud that Acids will check and 
extingusſh Fire ſooner than common 
Mater. And what then? will it from 


thence follow, that a nitrous Acid 
cant when mute with ſome Oils 
4 in 


* PS 8 nd — * "7 - 
dns oe dat \ | o * 
8 n 438 » . - - k XY & < n 4 4p EA AS * 1 
N eee : SIE Ne aa 
* * ERS, 2 2 10 — . . k 7 , On 
es de | 1 
fl * x A . 7 CEP ” e * F 
© e 5 . / mw +4 — : 1 ö 
% 


p. 200. And therefore, this acid 
Spirit muſt be allow'd*to have 2 
Power of producing Heat and Flame 
_ when mixed with certain oily and 
ſulphureous Subſtances in a certain 


6 Power of 1 


ntine thickened with a little 2 


am of Sulphur, the Liquors gf 
ſo very hot in mixing, as preſently 
to ſend up a burning Flame.” "Ops. 


News. p. 353: Phi; Tran. N. 213 


Proportion: And ſo likewiſe 


the nitrous mens of 'the Air — 
in Fire and Flame 


in ſul unctuous Sub- 
1 when dude, and of keep- 


100 | ing 
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Parts; and ta 10 — it does 10, 


tho 1 me alledged 
ed. ioo 1 wo 
And lam 1 fal fart hen cbnvinced 


of che Neceſſity of allo ing an Acid 
| in the Air to preſerve the Liſe of 
Animals, when: 1, conſider the In- 


| namely, it ſerves as a proper er 
balng 3 


carry 
of thoſe cap idus Diſcharges of hunud 


Efflavia. or moift Vapour, which all 
lung Creatares, and a Combuſtible 
Mavver under the Action of laue, are 
amtly emitting and thromumg out; 
muſt beg — to tell * 
this js an old tite Hypotheſis, with- 
out any the leaſt Foundation from 
6 For Va- 
pours 


pours andBxhalations earn” 
off from humid Bodies by any Vir» 


tue in the Air, but by the re 
| Powers of der anten 


5, ay 


tractions a 

one an 

Power will 7 

Parades a W | 
e the? Ws ae Mee M | 
| had conſidered my.  AnimalOec 


with a little more emper as W 
as Care, and then I am Kriel he 
would have ſaved both himſelf and 
me ſome Trouble. It is however 
| ſome Satisfaction to me, br has 
en me an Opportunity o 

ey declaring 2 ſelf, > 281 
. S. rn <A mof Obliged, 
Ihe 12.1735 Hamble Servant, 
Bryan Rovinsox:; 
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